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Aw. OVERVIEW 


Because of the limitations of conventional symbology, 
ground combat unit commanders presently require a half dozen 
or so acetate map overlays and status boards for a compre- 
hensive picture of the battlefield. But the modern battle- 
field allows little time for this manual, error-prone grease 
pencil plotting of symbols on numerous overlays. A method 
is needed to expeditiously collect and portray those essen- 
tial elements of information a commander must have to make a 
sound decision. Time should not be wasted manually gath- 
ering and drawing or writing this information if a more 
efficient and reliable method can be found. The commander's 
time is best spent digesting the available information fron 
a standardized, complete situation display. 

The technology exists to automate this manual process. 
But before deciding how to disflay the needed information, 
it is better to first determine what information is reguired 
and how to represent it. In this thesis, we take a look at 
representing critical informaticn. By employing state-of- 
the-art in microcomputer graphics, this information can be 
displayed to the commander in a useful and meaningful wav 
and, hopefully, enable him to make more rapid and informed 


decisions than his enemy. 


Our thesis is directed at, err st, the design and, 
second, the evaluation of what we will refer to as 
"enhanced" ground-force map symbology. Enhanced symbology 


differs from conventional in that enhanced symbols guantify 
mae Clarify infommation onmparticudsarwunits sueh eas conbtat 


effectiveness, personnel strength, equipment density and 
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logistics readiness. We designed this symbology for sufport 
of tactical decision-making and for display using microccna- 
puter graphics systems. The first two chapters of this 
thesis deal with the design process and arrive at a 
suggested symbol set. 

Our goal, however, was not to create a complete symbol 
set ready for immediate implementation but rather to provide 
a solid foundation on which to build a new enhanced 
symbology. Many readers will ne doubt find faults with our 
design and that's expected--~much research remains to be done 
to assess the symbolegy's full effectiveness from a "human 
factors" perspective. But we have found no single source 
that, in our opinion, adequately addresses the problem of 
clutter and how to lessen its effects when offering a new 
symbol design. Thus we discuss a variety of design proper- 
ties compiled from several sources that should be considered 
when fashioning a new military symbol group. We believe 
that the negative effects of clutter can be greatly reduced 
through proper presentation of symbol attributes. Hence the 
reason behind each ccmponent part of our enhanced symbols is 
to minimize clutter. 

AS we are concerned with whether or not enhaaced 
symbology can help a commander, the last two chapters of 
this thesis discuss the performance of our symbology. we 
evaluated this symbology through an experiment designed to 
compare the process of guickly, easily anc comfortably 
solving tactical problems with enhanced decision aids versus 
conventional. Based on our analysis, enhanced symbology can 


be of considerable value to a ccmmander. 


Be. CURRENT SYMBOLOGY SHORTFALLS 


Conventional military symbclogy has developed over the 


ageS aS a graphic aid to provide its user a compressed 


iz 


pictorial representation of an item of operational interest, 
such aS aunit, installation or piece of equipment. The 
symbol designs were selected for their iconic representation 
of desired informaticn based on the approach that symbols 
With implied associations could be guickly and easily recog- 
nized and learned. leon yertera Manual 2i-30 .j, Ref. 1} 


offers the following guidance for military conventional 


symbology. 
Military symbols lose their value if they _become 
complicated or cluttered With unnecessary detail. 
The purpose and level of command, the Stbaining ane 
background of personnel and mene tactical Situation 
determine the amoun of TDEORMAtvoOn Cecuired. to 


adeguately represent military units and installations. 


Conventional symbology was developed for manual use and 
thus fails to specifically identify a standardized format 
for automated information processing to meet the present 
needs of bEattlefield commanders. Although it allows flexi- 
bility.to the commander, it dces not provide him all the 
memo tO portray Critical items of information regarding his 
forces and a viable means to keep this information current 
on graphical displays. 

Conventional symbology communicates such information as 
unit designation, size, higher echelons of commands, branch 
or function performed and sometimes type of weapons, organic 
vehicles and whether a unit is a rear or forward element. 
For information of this type, current symbology adeguately 
serves its intended purpose. However, this “Who, What, and 
Where" approach used with a battlefield situation fails to 
consider Gritieal information reyuirements needed by 
commanders on future battlefields. With the increased 
geographical area of the battlefield caused by the rajpid 
movement of mechanized infantry, armor, supersonic aircraft 


and airmobile capabilities, Situation overlays drawn in 
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grease fencil are nearing an end. As the battlefield 
enlarges to thousands of square miles with arn increased 
Number of highly mobile units, the need grows for better 
symbols and frequent updating of situation displays. ie 
will become necessary to quickly and accurately process 
information and to design symbology capable of rapidly 
displaying the changing status cf fighting units. 

There exists today an ever increasing need to display a 
growing range of tactical information for the battlefield 
commander. Current symbology clearly depicts a unit's admin- 
istrative makeup, but is relatively useless in tactical 
analysis and decision making. This symbology does not 
provide information relative to the unit's actual status andj 
combat readiness as required on a highly mobile, frafidly 
changing battlefield. 

The increased employment of new military symbology 
methods by units in the field to compensate for the lack of 
information portrayal currently available in conventional 
symbology, emphasizes the need for an enhanced symbology. 
Unless standardized, the develcpment of enhanced symbology 
techniques will lead to communication difficulties among 
users. With the advances in ccmputer work-stations cafable 
of rapid manipulation of graphics and map information, the 
technology exists to manage information and provide a graph- 
ical representation of the commander's critical information 
requirements in a uniforn, Simple and understandable 
symbology. 


C. THE NEED FOR ENHANCED SYMBOLOGY 


The United States may find itself at war in any ofa 
number of places and in a wide variety of situations. We 
must be prepared to fight opponents with highly mechanized 


forces and ultra modern weapons whose range and lethality 
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surpass anything we have previously experienced. The modern 
battlefield will be immense, and the ground battles intense, 
guick and extremely mobile. The intensity and lethality of 
battle will make command and control of engaged forces 
extremely difficult. 

The support required for the highly sophisticated equip- 
ment, high attrition rates, high consumption rates of anmru- 
nition, fuel and other supplies, coupled with personnel 
attrition rates, increased mobility, availability of forces 
and the combat readiness of cur unitS wiil comprise the 
essential variables for making decisions on the  rodern 
battlefield. The massive amounts of information which are 
now required by and can be provided to the commander compli- 
cate decision-making. Commanders no longer have the luxury 
of days or hours in which to make decisions. Now they nave 
only minutes, or seconds, and must make tactical decisions 
consistent with rapid change and succession of events. 
Information derived from miditary operations must be 
processed and used more effectively than ever before. 

Computer graphics provides us with the technology to 
Manage information and present displays that aid decision- 
making by allowing commanders to petter visualize the 
battlefield. Conventional symtology is currently used to 
represent tactical situations in concert with these graphics 
displays. But, this symbol system no longer provides for the 
ever increasing volume and ccmplexity of tactical data. 
Items such aS eneny strength, composition and activity are 
not clearly identified and thus leave many guestions unan- 
swered. The displayed symbology must be redesigned to give 
the commander the information he needs to form his decisions 


and the tools to implement those decisions. The need exists 
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to collect this information in real time and present femee 


the commander in an effective manner.!? 


D. INFORMATION TO REPRESENT 


To increase the efficiency of the decisicn-making 
process for battlefield tactical and logistical operations, 
hew enhanced symbology must have the capability to represent 
dynamic information. Vital operational information should be 
selected and displayed to the commander, enabling him to 
instantaneously evaluate the status of his conmand and that 
of his opponent. 

Information presentation must be done guickly and accu- 
rately and each level of command must be provided with the 
information it reguires. Symbolcgy must be designed to mini- 
mize clutter and yet display all the information deemed 
critical by the commander. 

Based on areview of the 9.S. Army's Force Level 
Information Reguirements Plan (FLIRP) [Ref. 2], the revised 
Tactical Combat Operations (TCO) System functional baseline 
[Ref. 3] and the Commander's Cri eres Information 
Requirements (CCIR) [Ref. 4], we deem the following elements 
critical to the commander for analyzing friendly and enemy 
forces. We believe these elements of information should be 
an inherent part of any new enhanced military symbology. 
Granted, these items will not satisfy the information needs 
of all ccmmanders, but they do, nevertheless, offer a 


baseline. 


SS = SS SSS a Se ee ee ee es ee 


1We discuss only the presentation, not the collection of 
information in this thesis. 
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PRIENDLY EN EMY 


we Ldentification ie aentatication 

2. Type 2. Type 

3. Location jee cation 

4. Task Organization ie DAG tay dey 

Sey 981ssion Die ot Eength 

6. Combat Effectiveness 6. Major Weapon Type 


7. Personnel Status (Strength) 7. Major Weapon Range 


8. Major Weapon Tyre 8. Vehicles 

9. Major Weapon Range 9. Formations 

10. Weapons Status ViGeewopecial, Capability 
11. Equipment Status 11. Movement 

12. Ammunition Status 12. Sane 

fee POL Status 3.) Ch rede 


mo. Contact 
15. Movement 
16. Communications Status 


17. Emergency Resuprly Request 


E. SUMMARY 


Conventional military symbcls provide only a mininua 
amount of information to a commander. To get the inforna- 
tion he needs, the commander must ask his staff or his 
units, rely on hiS owh memory or search message traffic. 
This process delays his decision. Can he afford the cost? 

The battlefield commander must be given useful tools to 
wage war on the modern battlefield, tools to speed his 
decision-making process. The graphical represention cf the 
dynamic information is a tool with which the commander can 
immediately assess his assets and those of his opponent so 
his decision need not be delayed. In the next chapter, we 


develop suck a tool. 


ie 


A. DESIGN CRITERIA 


Symbol design must not only meet the application needs 
of the user, but must also address those factors which 
increase user performance if it is to make full use of the 
technological capabilities of today's graphic portrayal 
systems. A user viewing a display containing numerous 
symbols must be able to rapidly and accurately extract 
crucial tactical t2nformatron- The incorporation of design 
features which allow for detectability and discriminability 
of graphic features in a symbcl set should increase user 
performance. The design of enhanced symbology must lend 
itself to the emphasis of command functions and must produce 
a tactical symbology which may be utilized by commanders to 
accomplish their mission. In the view of Sidorsky, Gellman 


and Moses [Ref. 5: p. 2-1], tactical symbology designs must 


provide: 
»--Symrols used to__portra the information accuired, 
manipulated and displaye by a Tactical Operations 
Center ™ an Supporting the online information 
needs or a Commander engaged in planning and / or 


conducting a combat operation. 


To atlarge extent, the impact on tactical decision 
making will be based on how well the symbol design is 
perceived and how easily it can be interpreted. But percep- 
tion and interpretation are adversely affected by clutter. 
Therefore clutter minimization must be a deSign goal. 

Display clutter is one of the most common problems of a 
visual display. The cluttered appearance of battlefield 


information displays directly impacts on an operator's 
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moenty to extract critical information and affects his 
comprehension of tactical information [Ref. 5: Pome 4 13 |). 
There is no absolute solution that can reduce clutter. Some 
have suggested that symbol detail be reduced, others that 
only critical elements be displayed and yet others suggest 
only maneuver and critical support elements be portrayed. 
The increase in the number of units and the need to portray 
critical items of information reguire the use of more and 
more symbols. The best way to reduce clutter 1s to utilize a 
combination of means outlined in this thesis, color, simple 
geometric shapes, multidimensicnal codes, etc., to design 
the simplest possible symbol containing the maximum amount 
of information. Coufle this with the technological advances 
to produce separate overlays on a visual display and one may 
have a viable step in reducing clutter content [Ref. 5: pp. 
4-13 - 4-16}. However, it is frobable that there are other 
methods to reduce clutter not discussed in this report, such 
as scaling a symbol up or down on demand, allowing its 
information is be legible or hidden as desired. 

Consequently, there are nuzerous symbol design charac~ 
teristics which must be considered in the development of an 
enhanced symbol set. An impcrtant prerecuisite for the 
development of such a system is how the reguired information 
Should be graphically portrayed. Guidance in making these 
decisions was drawn from previous work, primarily fron 
tactical display surveys conducted by the U.S. Army Research 
Institute for the Behavioral and Social Sciences, Anacapa 
Sciences, Incorporated, Santa Barbara, California and GTE 
Sylvania, Mountain View, California. The results of these 
surveys showed that there are several basic methods’ for 
graphically portraying tactical concepts [ Refs. 5-10]. 

We will briefly discuss these methods as they apply to 
the following four areas which should be considered when 


designing a symbol set for minirum clutter. 


TS 


e DiSCri nindadtilon on wn forlat10n 
e Salience of Information 
e Technigues to Aid Search 


e Composite Symbol Design Features 


1. Discrimination of Information 


A useful symbol set will allow aiuser to quickly 
distinguish among the individual members of the set. This 
includes both the symbols themselves as well as the informa- 
tion contained within each symbol. Symbols should be 
designed to complement rather than inhibit this process of 
discrimination. This can be achieved via proper use of 
popular coding methods for symbcl primitives, such as lines, 
Shapes and character strings, and symbol attributes, such as 
color, brightness and flashing. Improper use of any of 
these methods will impair discrimination so it is important 


to understand their strengths and limitations. 
ae “Glog 


Color research has been conducted to determine 
the maximum acceptable amount cf color hues that could be 
detected by operators without the aid of additional legends. 
The greatest amount of discrimination resulted between the 
colors blue, green, yellow and red. Based on the results of 
published research in this area, it was determined that from 
eight to twelve separate colors should compose the nmaxinun 
allowable size of an absolutely identifiable set of color 
attributes. Influences such as viewing conditions, display 
conditions and individual variatles as to color discrimina- 
tion capability were considered in determining this size 
[Reto 6: sp. oom 
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be. Brightness 


Brightness research has established the number 
of brightness levels that can be easily determined by an 
operator. Factors to consider in the design of a symbology 
code where brightness 1S a comfonent is whether absolute or 
comparative judgements are desired, the number of steps 
needed for the brightness dimension and the ambient or other 
background lighting conditions present in the operational 
area. Discrimination of brightness levels is directly 
related to the selection of brightness codes which is influ- 
enced by the surrounding background illumination. Based on 
these factors, a maximum or three values of brightness 
coding in an operational setting are recommended. Under 
ideal conditions, a maximum of five brightness levels can be 
determined, but this reguires a limited amount of training 
[Ref. 6: p. 55}. 


c. Flashing 


A flash rate involves the temporary blinking of 
a light source at a specified frequency. The frequency is 
dependent upon brightness, contrast, on/off ratio and signal 
intensity. Research in flash rate coding has mainly been 
concerned with its use in identifying an emergency situ- 
ation. Under ideal conditions, an individual can discrini- 
hate five flash rates. However in an operational setting, 
only a maxinum of two to four flash rates should te utilized 
to provide for absolute judgement and reduce the possibility 
OE CLrror. In additicn, the range of flash rate coding is 
recommended petween .5 and 30 cycles per second, the best 
being 2 to 3 cps. This range was established to insure that 
the coding would fall below the flicker fusion rate, the 
rate at which a light source is perceived as being steady 
Pecam) aups 2-25 je 


P5 


A word of caution--avoid uSing rates between 9 
and 18 cps because this is near the alpha rhythm c£ the 
train and can trigger an epilertic seizure in a susceptible 
individual [Ref. 8: p. 89}. 


d. Alphanumerics 


Research in alphanumeric codes indicates that 
when performance of a task iS not memory dependent, displays 
uSing alphanumeric characters provide for a more accurate 
identification than displays using conventional symbology. 
It was further determined that lower case letters are more 
discriminating than upper case letters. This is probakly 
because lower case letters show an increased variation in 
Shape and thus lend themselves more to detection from one 
another ~[ Refts.7(5,7, 7. pe 4-10, je) 2-255 De 45}. 
Additionally, tables (where each entry iS a character 
string) should be limited to seven plus or minus two entries 
with the most important one on top and separate items on 
separate lines. Letters should be left-justified and 
numbers right- justified [Ref. 8: pp. 95-96 ],. 


e. Shape 


Shape in graphics terminology is a set of primi- 
tives that collectively describe the spatial form of a 
symbol. Shape coding represerts one of the more flexible 
Schemes availabie for use in symbology design. It can be 
easily used to change the appearance of displays in order to 
differentiate between symbols. The choice of a shape coded 
alphabet should be tkased on factors which affect symbol 
identification and understanding. The ability of an operator 
to identify a specific shape coded symbol is dependent on 
his akility to tell symbols apart. Tous, the shape of the 
Symbol and the number of symbols which reside in the set 


will directly lmpact on anvil vid Wales ability to 
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discriminate among symbols. No maximum size of a shape-code 
alphabet has been recommended. But a set of twenty or more 
highly-discriminable geometric symbols is easily established 
and can be increased by the use of modifying slashes and 
lines. In addition, the ease with which an individual can 
learn the coded meaning of a symbol will be influenced by 
his association with shapes of a familiar type. Therefore, 
Simple geometricly shaped symbols, such as a circle, sguare, 
semicircle or triangle are more easily recognized [Ref. 6: 
pos 11, 14). 

Furthermore, the accuracy by which shapes can be 
identified by size increments is very limited. A maximun of 
five different size attributes of a single shape can be 
absolutely identified, but under operational conditions, no 
more than three different sizes should be used [Ref. 6: p. 
4Q j. 





Though closely related to discrimination, salience 
pertains to how visually apparent one item of information is 
compared with another. Two different items of information 
can be discriminably coded yet one item may be no more 
salient than the other. More important information should 
be more pronounced than less important PA TOEna CLO. 
Therefore the salience of a particular item of information 
must be directly related to that item's value relative to 
other items. Salience of information can be controlled 
through the clever use of attributes, such as line angle, 
line width and color. 


a. Line Angle Attribute 


Horizontal and vertical lines appear more promi- 
hent to the observer than curved or diagonal lines and tend 


to capture the observer's Visual attention. 23. S geek S 
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especially true when combined together to form geometric 
shapes such aS a box. For example, the box shape of conven- 
tional symbology depicted in Figure 2.1 lends itself to 
guiding the observer's visual attention when opserved ona 
display. The box shape is acquired and recognized initially 
by the observer due to the pattern of horizontal and 
vertical lines and only then dces the observer's attention 
shift to the functional information contained within the 
box. The use of horizontal and vertical lines’ should be 
carefully considered to prevent their salient features from 
overcoming the importance of cther information which the 
symbol should provide [Ref. 5: pp. 4-7, 4-20}. 





ey 


! 
| 
| 
Figure 2.1 Similar Salient Design Features 


b. Line:Nidth Attrabure 


AS mentioned above, the box feature of conven- 
tional symbology impairs identification of function due to 
its visually salient design format. Presently, the functions 
jocated within the interior of each symbol are represented 
with the same emphasis as the tox which composes its perin- 


eter, thus allowing the box fermat to be more perceptible. 
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Varying the line width of essential interior design features 
allows their design to overcome the salient design feature 
of the box perimeter. For example, compare the symbols of 
Figure 2.2. The armor symbol with wide lines will be more 
easily perceived than the one with thin lines. Therefore, 
this simple design modification will increase visual sali- 
ence and discrimination and help to increase operator 
performance while reducing resfonse time involving symbol 
miemtification tasks [Refs. 5,6: pp. 4-7, 4-8, p. 102]. 





ee 


| 
| 
| 
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Figure 2.2 Saliency of Wide Lines 


ce. Color Attribute 


Color provides the ability to strengthen the 
prominence of a symbcl and should be used to group elements 
and identify the most important or most often used tactical 
information. Colors which contrast most with the background 
Should be used. If tne background selected is going to 
Change, color pairs such as white and red, bright yellow and 
black, bright yellow and blue or bright screen and red are 
recommended. 10 del BreleMelatre sire aye a color should be selected to 


reinforce its association (i.e. red for danger/enemy units). 
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The variation of color association such as green for sateme 
yellow for caution, red for danger or to indicate an emer- 
gency condition can help in providing additaonal tactzcm 
information when inccrporated with a specific unit symbol 
fRefs. 5,9,10: p. 4-10, p. 47, fF. 7]. 


3. Technique 


An important part of minimizing the apparent affects 
of clutter on a display 1s the construction of symbols that 
can be easily located and that signal warning conditions. 
The discriminative and salient coding methods described 
earlier effectively contribute to an individual's ability to 
find a desired piece of information. This search process 
can be further improved with combinations of dissimilar 
graphics primitives and with carefully selected color, 


brightness and flashing attributes. 
a. Combinaticns of Prinitives and Attributes 


Combinations of graphics primitives and attri- 
butes have proven to be valuable for the design of 
symbology. Separate primitives or attributes used to code 
different elements of informaticn are combined in the design 
of a single symbol. By increasing the number of primitives 
and attributes in a symbol design through different coding 
methods, one can increase the amount of information possitle 
for display while permitting a user to visually select-out a 
needed piece of information. The use of dissimilar coding 
combinations has the capability to aid in search performance 
since separate primitives and attributes are used to code 
different information requirements of a single symbol. For 
example, a combination of color and shape could be formed to 
depict an information requirement and thus reduce the amount 


of search time to locate the desired piece of information. 
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b. Color, Brightness and Flashing 


Color as a coding dimension no doubt aids séarch 
@iea Visual display. Knowing, for instance, that eneny 
units are displayed in red allows an operator to immediately 
locate those units. Research tends to agree that a color 
coding dimension can enhance performance, especially in 
search tasks, but must be carefully considered for the given 
Situation and not just employed because it is available. 
The limited number of absolutely discriminable colors avail- 
able, andthe possibility of commanders or operators with 
Bebtial or full color-blindness should pe considered 
Meets. 6,7: p. 87, p. 2-12]. 

Bright colors can assist the search process as 
well. For example, units 1m contact could be shown ina 
mergnter color than units not in contact. The brighter 
symbols would then promptly capture an observer's attention. 

Another way to direct an observer's attention is 
to flash the information elements that require action. 
Research found that flash rate coding reduces search time by 
up to fifty percent, especially with displays that contained 
a great deal of density. Flash coding has increased value 
when used to draw an operator's attention to new, changing 
or altered data on the visual display. However, the use of 
flash coding must be limited to these needs. Otherwise, tne 
existence of flash codes with no important meaning would 
negate the use of flash coding altogether. Further, flashing 
codes should not be left on fcr long periods as they can 
become irritating to the observer. An operator should have 
the option of turning the flashing off once it is recognized 
meer. 6; p. 67 j. 
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4. Composite Symbol Design Features 





Only with a thorough understanding of the methods 
for discrimination and salierce of information and for 
aiding search, should one begin to compose a new symbol set. 
Since several elements of information are likely to be 
incorporated into a sinyle symkol, the arrangement cf the 
complete symbol must te well thcught-out. Symbols should be 
multidimensional, associated with prior knowledge and not 
overly detailed. Additionally, symbol information content 
should be read in a left-right-clockwise manner and possibly 
presented in overlays. Finally, a symbol set can be created 


and stored as a font file. 
ae Multidimensions 


The use of multidimensional codes, such as size, 
color, shape and brightness, assists in the discrimination 
of symbols more than varying only a single dimension. Tee 
battlefield display, the ability to recognize updated infor- 
Mation becomes much éasSier when two variations are made in 
symbols representing altered information rather than just 
one. This is especially true when the amount of information 
presented is increased. A side effect of more information 
and multidimensions is confusion, so care must be taken to 
minimize or eliminate resemblance among design features. 

The coding of important battlefield information 
should be accomplished to increase tnoeir salience and to 
improve identification performance. When a number of char- 
acters, symbols and geometric shapes are presented together 
on a visual display there exists a tendency for them to 
compete or even interfere with one another. The degree of 
interference among characters increases with their feature 
Similarity. This interference has been shown to produce a 


tunnel vision effect on an operator. The box perimeter found 
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on conventional military symbclogy is very effective in 
producing this effect. Thus for designing symbols that 
attempt to convey tactical information, features should be 
selected at different slopes and angles to Minimize inter- 
ference among symbol components. Conveying tactical inforna- 
tion along more than a Single dimension (i.e., function in 
one dimension - thick salient lines, Biel ca pabi lit yan 
another -—- color) greatly enhances the visual search process 
as well as user performance. Those items of tactical infor- 
Mation which require visual search tasks to be conducted 
should be coded to take maximuz advantage of salient design 
features [Ref. 5: p. 4-8]. | 


b. Association Between Item and Concept 


The selection of symbol design aspects should be 
based on an appropriate association between the displayed 
item and the concept it was meant to portray. Inherent 
associations should te identified and used where possible. 
For example, the association of the color red with danger 
Should depict enemy forces not friendly forces. Taking 
advantage of inherent associations aids not only in operator 
response times and performance, but also allows the operator 
to classify groupings of symbcls based on their sinilar 
associations. Research has also recommended the use of 
iconic symbols to simplify symbology identification, but 
iconic symbols make it difficult to represent certain 
crucial attributes such as combat power, readiness and task 
organization, etc. Thus, designers should take advantage of 
users' prior learning and conditioning to select symbol 
design features (Ref. 5,9,10: p. 4-25, p. 40, p. 10). 


Cc. Detail 


The detail of a symkol should be limited to the 


ability of the user to produce his own mental picture of 


Le 


that symbol. If the user can reproduce this mental image in 
his mind, he will be able to recall it more quickly and thus 
associate that symbcl with the visual images presented to 
him on the display. A user's ability to recall this mental 
image of a symbol can greatly enhance his capability to find 
that symbol on a cluttered display. Complex, highly detailed 
symbols that cannot frovide this mental snapshot can only 
slow down an operator's search process and increase the 
already complex visual display he will be asked tc monitor 
[Ref. 5: pe 4-27). 


d. Left-Right-Clockwise Scheme 


To provide a standardized method for reading 
graphical symbols, a left-right-clockwise scheme should be 
used to extract pertinent data from symbols with visual 
information values. For unit identification read left to 
right across the identification character string which 
corresponds to an increase in echelons of command. FOL 
Circular geometric symbols, i1.€. pie charts, information 
Should be read in a clockwise direction starting with the 
twelve ctclock position which will always correspond to 
zero. Vertical bar charts should be read from bottom to top 
with the value zero being at the bottom portion of the bar. 
Horizontal bar charts should be read from left to right with 
the left boundary indicating the zero value. Graduations 
used within a graphical symbol should be indicated and stan- 
dardized throughout. 


e. Overlays 


Another possible method to reduce clutter is to 


provide the user with a selective call-up capability of 


several overlays. Hence the user can display only that 
information he desires to see. Perceptronics Corporation 
has done much research in the area of overlaying 
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[Ref. 11,12]. The corporation suggests up to twenty over- 
lays invclving friendly and eneny: 

e maneuver units 

e support units 

e service support units 

e unit designators 

e major weapons 

e percent strength 

e weapon range 

e movement 

However, we do not evaluate an overlay technique 

in this thesis since our aim was to code the maximum anourt 
of information in such a way that clutter effects are nini- 


mized even in a single overlay. 
f. Font Concept 


The development of each symbol set can Le accoa- 
plished by defining each symbol as a character and building 
its respective font. Symbols of similar types can he placed 
together, creating a font file. The generated font files, 
stored in a computer's main or auxiliary memory, can then be 
easily recalled and displayed at the user's discretion. By 
means of the application software package, a separate file 
can be opened, the desired sytbol characters recalled and 
the file saved to allow the retrieval and display of a 


composite tactical situation. 


Be SYMBOL DESIGN 


In the previous section, we outlined design criteria for 
an enhanced symbol set. Besides this criteria, we identi- 
fied several other considerations to guide our efforts. 

e Existing conventional symtology should be employed to 
the maximum extent possible. If current symbology can 


serve the purpose, use it. 
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e Enhancements should be incorporated directly into the 
symktology, rather than displayed in some designated 
portion of the screen, to ease comparisons between 
different units. 

e The symbology should be aS compact as possible, yet 
readable, to reduce clutter and to minimize computer 
memory. 

e Color should not be the scle indicator of a particular 
information feature to allcw the symbology to be used 
for monochromatic displays or by color-blind personnel. 

e The symbology should include features that alert to 
protlems. 

e The symbols should be easy to draw. 

With these criteria and considerations in mind, an 
enhanced symbol set was designed which incorporates ali of 
the critical information requirements listed in Chapter I. 
By obeying the technigues for discrimination of information, 
salience of information and search aids, we believe our 
symbology erfectively reduces apparent clutter while repre- 
senting a substantial amount of information. 

Specifically, our enhanced symbology uses six colors 
(blue, green, yellow, red, black and white), two brightness 
levels, one flash rate, five basic enemy shapes and eight 
kasic friendly shapes (though admittedly not complete) and 
lower case letters. The functional descriptor of a unit is 
the most salient feature, unit status is next and all other 
information is the least salient. Color, brightness and 
flashing are employed as search aids and multidimensional, 
associative, minimum detail and left-right-clockwise coding 


are used in the composite design. 


1. Friendly Units 


SS a ee ee a. =.= =» cap 


The friendly unit symbology is shown in Figure 2.3. 


This symkol type is only applicable to combat and combat 
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Support units. Combat service support unit symbology is the 


subject of further research. tThe letters of the following 


headings correspond to the circled letters shown in Figure 
2 
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Figure 2.3 Friendly Unit Symbology 


ae The Box and Unit Location 


The box itself is ar adaption of the "flag" used 
in conventional symbology. The box has been elongated with 


the right half graduated in four levels to enclose the bar 
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chart described in 1f below. The stem from the lower left- 
hand corner of the box points to the unit's command post 
location on the map and the entire box is colored blue as is 
custom. Because horizontal and vertical lines are more 
salient than others, we evaluated boxless symbology. But the 
box serves as a convenient package within which to house 
information and was therefore retained. However, tke lines 
of the kox must be constructed as narrow as possible to 
Minimize their saliency and prevent them from conflicting 


with other informaticn. 
be. Unit Size 


Unit size is depicted as defined in FM 21-30 and 


is also colored blue. 
CauunLt Type 


Unit functional identification is displayed in 
the left half of the box and is colored blue. It must be the 
most salient portion of the symbol so units can be easily 
identified in a cluttered enhanced display. One method of 
doing so is to thicken the lines of standard functiomal 
descrirtors. Though this method provides some improvement, a 
better way is to use simple geometric designs that imply 
their meaning and are discriminable. Figure 2.4 illustrates 
such designs. 

Note that only the armor and mechanized infantry 
functicnal representations are substantially different fron 
what is traditionally used. (HowevelL, these symbols, 
reversed, are currently used to represent individual tanks 
and personnel carriers, e-g. a diamond illustrates a 
personnel carrier). A diamond was chosen to represent armor 
aS this share is associated with a threat or danger [Ref. 5: 
P- E-6j, and tanks usually provide the greatest threat on 
the battlefield. A box shape with the vertical lines 
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Figure 2.4 Functicnal Descriptors 


extended beyond the corners was chosen to represent mecha- 
nized infantry because of itS Similarity toa mechanized 


vehicle. 
deemUns ted entification 


; Unit identification is displayed to the left of 
the symbol in the customary company/battalion/brigade (reji- 
Ment) format. Companies are designated with small letters 
because they are more salient than capital letters. jie 
possible, this information should be displayed in yellow as 
yellow and blue provide a good color combination. However, 
yellow may be hard to read on many video -systems aS we 
discovered with ours (see Chapter IV). 


e. Major Weapons (Task Organization Impiied) 


Major weapons and eguipment are listed in small 
letters and numbers (for the same reason as above) and are 


displayed in the same color as unit identification. The 
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numbers of weaponS ocr equipment actually operational is 
shown, not the "Table of Organization" quantities. 


f. Unit Status 


The six bars in this chart signify the unit's 
status in six areas. A bar chart was selected because an 
Army Research Institute study freferred this technique when 
displaying relative quantities cr measures [Ref. 13]. From 
left to right, the bars are personnel, ammunition, weapons, 
POL, equipment and combat effectiveness. To minimize 
clutter, these bars are not labeled so the user must 
memorize this order. The acronym "PAWPEC" can be used. The 
length of each bar, except combat effectiveness, represents 
the status as a ratio of the or-hand quantity to the "Table 
or Organization", "Table of Eguipment", task ofganizatmevmarm 
btasic load authorization as iS appropriate. Feapons status 
includes only those major weapons listed underneath the 
Symbol {hence rifles and machineguns are not counted). 
Equipment status includes only the vehicles and egquifment. 
listed underneath the symbol as well. Note that equipment 
Status, where applicatle, will count the vehicle that trans- 
ports a major weapon. Thus the main gun of a tank isa 
weapon while the tank vehicle is a piece of ecuipment. 
Combat effectiveness frovides an overall picture of a unit's 
readiness in a weighted average of the other five status 
areas (which is the subject of further research). Six was 
chosen as the number of areas to graphically represent as 
the human mind can simultaneously comprehend seven plus or 
minus two items of information according to “Hriar Limit"2 
and there were six areas that lend themselves to this repre- 
sentation. Each bar is individually color coded according 


to the following scheme based cn the perception that green 


“Adams, R., Watership Down, (New York, Macmillan, 1972), 


Zmene “"hest" color, yellow is a warning and red is the 


YWworst" color. 


STATUS COLOR 
76 - 100 Percent Green 
51 - 75 Fercent Yellow 
0 - 50 Percent Red 


Thus a user observing a tactical situation 
display can immediately identify units with low status 


areas. 
gs. Emergency Resupply 


Should any status area fall below scme user 
selectable threshold value, say 50 percent, a red triangle 
is displayed which points to the status below threshold and 
flashes at a rate between .5 and 30 cps. A user should have 
the ability to turn the flashing off once it has captured 
his attention. This method was chosen because red is associ- 
ated with danger, a triangle is extremely salient and has 
the ability to "point", and flashing aids searching. Thus it 


Should immediately draw one's attention to any critical 


area. If the unit has submitted an emergency tresupply 
request, a red "er" ais displayed directly under the 
traangle. 


he. Communications Status 


Communications status, for the command net cnly, 
is portrayed by a lightning bolt shape with an arrow head. 
It 1s colored green with the arrow pointing up if secure 
communications are "up", red with the arrow up if only 
honsecure communications are "up" or red with the arrow 


pointing down if the command net is "down". 
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is Mission 
Finally, the unit's mission is depicted wea 


capital letter (to differentiate it from a company designa- 


tion) in the same cclor as unit identification. Maneuver 
unit missions include "A" for attack, "D" for defend, yen 
for reserve, "W" for withdraw, and "=D" for delay. Support 
unit missions include "DS" for direct support, "GS iReea: 
general support, "GSR" for general support reinforcing and 
"OPC" for operational control. Additionally, the unit 


supported is shown with the mission such as "DS-a" indi- 


cating direct support to Company A. 
2. Enemy Units 


The same considerations and design criteria used for 
friendly symbology were used to symbolize enemy units. The 
symbol design was restricted to units found in the Soviet 
Armored and Motorized Rifle Divisions. We desired to design 
enemy symbology substantially different from friendly to 
ketter differentiate enemy and friendly units, especially in 
monochromatic displays (the conventional "double-box" style 
for enemy symbology is unsatisfactory). Figure 2.5 1c 
trates the kasic geometric shares used in the construction 
of enemy symbology. 

The basic geometric Shapes are appropriately 
combined to form meaningful enemy symbology. Figure 2.6 
showS a typical Soviet Tank Regiment. The letters of the 
following headings correspond with the circled letters in 
FrROULe o2. 0. 


ae Unit Type, Location and Orientation 


The geometric shape nearest the forward end of 
the symbol identifies the functional type of unit. Here, a 


tank unit with 95 tanks is shown. The center of this =saac. 
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Tracked Vehicle (BMP, BMD) 
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Tracked Vehicle-Sagger Equipped 
Tank i@eey 2, ieO2g-54/535) 


Wheeled Vehicle (BTR-60) 
Reconnesissance Vehicle (BRDM) 


Reconnaissance Vehicle (w/ Sagger) 


Artillery (122mm Howitzer) 
Artillery, Self-Propelled 


Antiair Vehicle (2SU-23-4 / SA-9) 


Special Capabilities/Support 
Engineer 
Chemical 
Nuclear 
Bridging 
Mortar 
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Missions 
Defend 
Attack 
Withdraw 
Delay 
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Formations 


Attack C—O 
Defense —_—— OO 


Travelling (no lines) 
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Figure 2.5 Basic Enesy Geometric Shapes 
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Figure 2.6 Soviet Tank Regiment 


is positioned on the unit's location and the entire symtol 
is rotated around this point and placed in the direction of 
the unit's orientation on the map. Any alphanumerics 
displayed with an enemy symbol will remain upright despite 
the unit's orientaticn. 


b. Major Weapons and Vehicles 


Following the functional description, the major 
weapons and vehicles are drawn in column. The reported guan- 
tity of each weapon and vehicle type is written within the 
corresponding symbol. Here, 2z0 sayger equipped BHP's, 10 


BRDM*'s and eight anti-air vehicles are shown. 
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Gammeopecldlme@apabilities andy Tine 


Special capabilities are presented in this area 
as well as. the date/time group the unit was last reported. 
In this case, the tank unit has engineer, chemical and 
bridging capabilities and was last reported at 091250. To 
minimize clutter, this information should be displayed only 
with parent headquarters elements. Subordinate units then 
reflect only that information which differs from the capa- 


bilities and date/time group shcwn with their headguarters. 
d. Formations 


The unit's formation is depicted here uSing tne 
formation lines of Figure 2.5. The actual length of the 
formation lines covers the estimated frontage the unit is 
operating on relative to the maf. Where no formation lines 
are drawn, the unit is ina travelling formation or march 
eouumn. Here, the tank unit is deployed inan attack 


formation. 
e. Strength and Unit Identification 


The estimated percentage strength of the. unit is 
displayed on the right side and unit designation on the left 
(relative to the unit's orientation). In this case, the 283d 


Tank Regiment is estimated at 80 percent personnel. 
onto. 7, ec 


The unit size is indicated here ina manner 
Similar to the current practice where a Single line repre- 
sents a company, two lines a battalion, three lines a 
regiment, etc. 
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g- Activity (Mission) 


The unit's mission is symbolized at the end of 
the line. In this case, the attack mission is indicated. 
Note the arrow-head shows only movement if the unit is ina 
travelling formation since mission probably cannot be 
inferred. If the unit is stationary and the mission is not 


known, then no arrow-head is displayed. 
he.  “Ghireat 


Threat is more surjective than objective and 
therefore is not specifically ccded. Howevec, with a ccmbi- 
nation of the design criteria previously specified, the 
concept of threat can be portrayed. Color, intensity, the 
display of enemy weapon systems and assets, flashing symbols 
and the formations of enemy units all lend themselves to the 


percepticn of threat. 
1. Color Scheme and Examples 


With the exception cf numbers and special capa- 
bilities, enemy symbology is displayed in red. Numbers and 
capabilities are shown in white (or black if white does not 
Significantly contrast from the background map) as white 
combines well with red and is easily distinguishable fron 
Similar friendly information in yellow. 

Figure 2.7 shows examples of other units, forma- 


t10ns and missions. 


3. Friendiy and Enemy information Identically Displayed 


— ——= = 2S a 


a. Major Weapon Range 


Weapon range is depicted at the user's opticn by 
displaying range arcs appropriate to a unit's major weapons 
centered on that unit's position and directed along the 
azimuth of interest. The arcs are colored blue for friendly 


units and red for enemy units. 
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On the March Withdrawing South Travelling South 
| to the East 
Figure 2.7 Units, Formations and Missions 


De contact 


Friendly and enemy units in contact is repre- 
sented by intensifying the involved units' symbols. Brighter 


units are then those reported in contact with the enemy. 
Cc. Movement 


Movement history cf both friendly ard enemy 
elements is Shown with narrow blue or red lines, as appro- 
priate, connected between ‘successive reported positions. 
Movement history should be displayed only at the user's 


option, to minimize clutter. 
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ds. Unknown Status 


Realizing that at times certain elements of 
information may not be known, especially with enemy units, 
unknown information items are simply not displayed. So no 
number will appear within an enemy symbol where it is not 
known how many vehicles of that symbol type are with that 
unit. Further, if an enemy unit is suspected at a location, 


a guestion-mark is displayed within the symbol. 


C. SUMMARY 


As stated in Chapter I, ovr goal was not to create a 
complete symbol set, but rather to lay a solid foundation 
for an enhanced set. The structure of this foundation 
consists of coding for: 

e discrimination of information 
e salience of information 
e search aids and 
e the composite symbol 
through the use of: 
* no more than 8-12 colors 
e no more than 3 brightness steps 
* no more than 2-4 flash rates 
e lower case letters 
e simple, minimum detail geometric shapes 
e wide lines for mcre salience, narrow for less 
e multidimensional symbols and 
e codes associated with concepts. 

On this foundation, we then built a partial symbol set 
for friendly and enemy combat and combat support units. 
This symbol set incorporates all of those critical items of 
information listed in Chapter I and presents them in a 


logical manner that suppresses clutter. 
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But can enhanced symbology be of any value to the 
commander? Is his performance likely to improve if he can 


use it? The answer lies in the following two chapters. 
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III. EXPERIMENT DESIGN 
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ROCEDURE 

In this chapter we describe an experiment that was 
conducted to assess the usefulness of enhanced symbology in 
a tactical situation. The experiment is based on our belief 
that the successful commander must reach a better informed 
decision in less time than his cpponent. Two tactical situ- 
ations were constructed in which USS Aft, and 
U.S. Marine Corps officers were reyuired to answer a series 
of questions asking them to either make a decision ofr to 
extract information they would require to make a decision. 

To compare the enhanced symbology against the conven- 
tional, we decided to measure the speed and accuracy with 
which these officers responded to the questions for each 


tactical situation using both conventional and enhanced 


symbology. 

The purpose of enhanced symbology is to permit the 
commander to solve problems while viewing a tactical 
display. Since conventional symbology does not Cxiihae 


enough information to solve problems, the commander must 
look elsewhere--his staff, his wnits, his memory or message 
that Pye. Thus in our experiment, we had to wnodel this 
"conventional" procedure. We chose to furnish the subjects 
with status-report type message traffic organized by staff 
section and allow them to review the traffic prior to 
entering recorded portions of the experiment. In this way, 
we could simulate the commander turning to his staff, units, 
memory or message traffic for needed information. 

The experiment involves an offensive anda defensive 
tactical situation. For each subject, one situation was 
presented using conventional symbology and the other using 
enhanced symbology. 
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Each situation was divided into three phases. Phases I 
and II asked a series of yguestions reguiring the subject to 
extract from the Situdtion display and/or hard copy 
messages, tactical information ke would reguire to make a 
decision. Phase III asked guestions that required the 
subject to make decisions regarding the tactical employment 
of his forces. By organizing the experiment in this manner, 
the subject would gain an understanding of the situation as 
it evolved over time just as he would in an actual situ- 
ation. This then gave us a more realistic simulation of 
current tactical operations. 

Phase I began pricr to enemy contact and was designed to 
orient the subject to the present situation. The subject's 
performance was not recorded during this phase so that he 
could become familiar with the situation and the tasks 
necessary to answer the guestions. The subject had to 
correctly answer each question before proceeding with the 
next. 

Phase II began a few hours later in the Situation after 
enemy contact had begun. The guestions were similar to 
those of Phase I and the subject's performance was measured 
(time to correct response and accuracy of initial response). 
The subject had to correctly respond to each guestion as in 
Phase I. Phase II generated the data for Measures of 
Effectiveness 1 through 4 (see IIIB below). 

Phase III began well into the situation. For each ques- 
ETON , the subject was given several courses of action 
regarding the tactical employment of his units. The subject 
was asked to select the best ccurse of action based on his 
understanding of the situation as it had developed. These 
questions had no correct answers so the subject was asked to 
defend his selections (to hopefully prevent him from merely 
choosing a course of action tcend the experiment). The 
subject's response times were recorded providing the data 


for Measure of Effectiveness 5 (see IIIB below). 
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A. OBJECTIVES 


The experiment's objectives were twofold: 
1. Objective i 


Evaluate the effectiveness of enhanced symbology in 
permitting the commander to quickly and accurately determine 


the present friendly and enemy situations. 
2. OQbijective 2 


Evaluate the effectiveness of enhanced symbology in 


speeding the commander's decisicn-making process. 


B. MEASURES OF EFFECTIVENESS (MOE) 


From the experiment objectives, five measures of effec- 


tiveness follow: 


1. MOE 1 


The cumulative time required to correctly respond to 
several questions reguiring the subject to accurately 


extract friendly present situation information. 


2. MOE 2 


SSS 


The cumulative time required to correctly respond to 
Several questions requiring the subject to accurately 


extract enemy present situation information. 
Bay HOt 8 
The total number of questions, from a series of 
guestions requiring the subject to accurately extraae 


friendly present situation infcrmation, correctly answered 


by the subject on his initial response. 
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The total number of questions, from a series of 
questions reguiring the subject to accurately extract enemy 
present situation information, correctly answered by the 


subject on his initial response. 


5. MOE 5 


The cumulative time required to respond to a set of 


guestions requiring the subject to reach tactical decisions. 


C. HYPOTHESES 


The null hypotheses below follow for each measure of 
effectiveness. (In all cases the alternative hypotheses 
State that the measures specified in the null hypotheses are 
not the same. The variables m(cx) and m(ex) denote the nean 
time (or score) using conventional or enhanced symbology, 


respectively, for the x-th MOE.) 


1. For MO 


itd 


a 


Ho: There is no difference in present Situation 
correct response time between conventional and enhanced 
friendly symbology. 

m(c1l) = m(eil) 
2- For MOE 2 


Ho: There is no difference in present situation 
correct response time between conventional and enhanced 


enemy symbology. 


m{c2) = m(e2) 
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Ho: There is no difference in accuracy of initial 
response between conventional and enhanced friendly 


symbology. 


m(c3) = &g(e3) 


Ho: There is no difference in accuracy of initial 


response between conventional and enhanced enemy symbolcgy. 


m(c4) = a(e4) 


Ho: There is no difference in tactical decision 


response time between conventional and enhanced symbology. 


m(c5) = w#(e5) 


De. INDEPENDENT VARIABLES 


Various variables, which have potential for affecting 
the MCES were included in our mcdel (see IIIF below). These 


variakles were: 
1. Experience (é) 


Two levels of experience were differentiated. Level 
one included those subjects with combat unit experience, 
such as infantry and armor officers, and level two included 
those subjects with ccmbat Suppcrt unit experience, such as 


artillery and air defense artillery officers. 
2. Irial Number (x) 


Fach subject participated in two trials. Tila 


humber was used to evaluate the effect of learning. 


5 0 


3. Presentation Mode (p) 


The symbology was displayed in color and two presen- 
tation modes were identified-mnode 1 for conventional 


symbology and mode 2 for enhanced symbology. 


4. Tactical Situation (t) 


The experiment involved two tactical situations. 
Tactical Situation 1 was an offensive operation and Tactical 


Situation 2 was a defensive operation. 


Ee FACTORS 


The following factors, scmetimes called "extraneous 
variakles", were not selected for treatment as independent 
variables but nevertheless cculd affect the experiment 
results. These factors were held at a single level to mini- 


mize their effects. 


ae Location 


Only a single location was used as the experiment 
Site (the Wargaming Analysis and Research Laboratory at the 


Naval Postgraduate School). 


2. Complexity of the Tactical Situatio 


Though complexity is difficult to determine in an 
absoiute sense, our intent was to develop two equally 
complex situations. bach Situation Matched the sane 
battalion task force against an enemy force appropriate for 
the type of operation (offensive or defensive) and the tasks 
required for the subjects to perform were no more difficult 


in one situation than they were in the other. 
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Son Latics 
The experiment was limited to 99 minutes per 
subject. 
4. Display Apparatus 
Each subject performed the experiment with the same 
equipment. 


5. Display Brightness 


The display krightness was held at the same levei 


fOr each partterpant. 
6. Room Light 


The room light intensity of the experiment station 


was held constant for each subject. 


7. Noise/Interference 


The experiment Station was isolated with partitions 
in the lab. Non-experiment personnel were asked to remain 


guiet and clear of the station. 
Oe LY Pinge A oie ey 


Only simple numerical inputs were required to answer 


guestions. 


Fe. MATHEMATICAL MODEL 


The mathematical model considered for this experiment 
was: 

Y(1-5) =m + efi) + x{7) f E(k) Sette pe ee 
where: 


Y (1) = cumulative time to correct response (MOE 1) 

ye = cumulative time to correct response (MOE 2) 

C3) = number of he era answered juestions on 
initial response ("CE 3) 


eZ 


Y (4) = number of CORSET answered guestions on 
initial response (MCE 4) 


ne ) = cumulative response time (MOE 5) 

m = mean time (or accuracy) 

e (1) = total effect on_time (or accuracy) due to 
experience level 

mj) = trial number 

p(k) = total effect on time (or accuracy) due to 


presentation mode 


= (1) = total effect on time (or accuracy) due to 
tactical situation 


pt (k,1) = total effect on time (or accuracy) due to 
the interaction of fresentation fode and 
tactical situation 

nD = noise (or error) 


G. TACTICAL SITUATIONS 


The two tactical situations developed for this experi- 
ment were derived frem two Situations used by the U.S. Army 
Infantry Officer Advanced Course [Refs. 14,15]. The enemy 
order of battle and tactics were drawn fron "The Armies of 
the Warsaw Pact Nations" [Ref. 16}. Appendixes A and 8B 
contain the offensive and defensive operation orders, 
respectively. Appendix C shows the enemy order of battle. 

Message traffic was written to support each tactical 
Saeed ti On. The message formats were modified versions of 
those contained in 1st Brigade, 4th Mechanized Infantry 
Division Standing Operating Procedures [Ref. 17]. These 
messages provided the source information necessary to 
generate the situation dispiays and to answer questions 
whose solutions cannot be determined from the disflays 
(especially when employing conventional symbology). Sample 
copies of these messages are included in Appendix D. 

Figure 3.1 illustrates a ccnventional presentation node 


display for the defensive tactical situation and Figure 3.2 


a3 


shows the enhanced presentation mode display for the same 
Situation. 

Photographs of ail the tactical situation displays are 
shown in Appendix E. For each situation, four displays were 
necessary--two for Phase I, one for Phase II and one for 
Phase III. 


H. QUESTIONS 


Experiment questions for Phase II were carefully chosen 
to encompass the four areas for analysis in the commander's 
decision-making process described by U.S. Army 
Field Manual 101-5 [Ref. 18] and were written similar to 
guestions identified in ARI Technical Report 497 [Ref. 19]. 
These areas and the number of associated Phase II guestions 


were: 


Combat Service Support Situation - 2 questions 
Personnel Situation - 2 questions 
Relative Combat Power and Own Situation - 6 questions 


Eneny Situation and Capabilities - 9 questions 


Phase I questions (performarce not measured) were chosen 
to orient the subject to the situation and acquaint him with 
the tasks reguired to answer Phase II questions {performance 
measured). Phase III questions dealt with mission accon- 
plishment and reguired the Subject to make decisions 
regarding the tactical employment of his forces. 

Appendixes F andG list the guestions by phase, with 
correct answers noted where aprflicable, for the offensive 
and defensive situations, respectively. Some of the ques- 
tions vary Slightly between the two situations because of 
the different types of operations involved. However the 
general structure and information need of these questions 


remain identical across the situations. 
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Figure 3.1 Phase II Conventional Defensive Display 
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Pigurce 3.2 Phase II Enhanced Defensive Display 
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I. SCENARIO 


The participants were individually tested according to 
the following scenario. 

been Subject completed both tactical situations. One 
Situation was presented in the conventional mode and the 
other in the enhanced mode. The order of the situations and 
modes was altered for each run cf the experiment. 

Each subject was briefed on the organization of the 
experiment and waS required to accurately identify the 
components of the enhanced or conventional symbology before 
beginning the recorded trials. 

When ready to begin a tactical situation, each subject 
was verbally issued the appropriate operation order. The 
subject then completed the three phases of the situation in 
order, first reading the message traffic (with no time linit 
so he could familiarize himself with the current situation) 
and then answering the questions associated with the partic- 
ular phase. The time required to input the correct response 
and the number of attempts reguired to obtain the correct 
response were recorded for each Phase II guestion. The tine 
to a response as well as the response made were recorded for 
each Fhase III question. Additionally, for each Phase III 
question, the subject was asked to list the reasons why a 
particular course of action was selected. See Appendix E 
for a listing of the Fortran program that presented the 
guestions and recorded the response times, attempts and 
responses. 

Finally, once the subject finished both tactical situ- 
ations, he was asked to complete a post exercise question- 


haire (see Appendix I). 


3) 


J. HARDWARE/SOFTWARE SET-UP 


The experiment used the following eguipment and Figure 


3.3 illustrates the graphics hardware configuration. 
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Figure 3.3 Graphics Hardware Configuration 
e Sony PVM 1910 Color Monitcr - displayed the tactical 


Situations. 

¢ Fioneer PR 7820 Video Disc Player - played the video 
disc maps used in the tactical situations. 

e Perceptronics Inc. Video Disc of V Corps Germany - 
provided the video disc mays used in the experiment. 

e IEV Corporation Model 60 Graphics Overlay System, IEV 
Corporation Bitrad and IEV Graphics Software - used to 
construct the conventional and enhanced symbology and 
tactical situations, overlay these situations on the 
video disc signal and fresent the combined video 
picture to the monitor. 

e Compag Microcomputer - received commands from the 
bitpad, ran the graphics software and sent commands to 


the IEV Model 60 to bring up the appropriate display. 


5128: 


® VAX 11/780 Minicomputer and Digital VT1i02 MTerminal - 
executed the Fortran program (Appendix H) that gener- 
ated the questions and collected the data for the 
experiment. The subjects read the questions and input 


their responses using the WI102 terminal. 


Ke PARTICIPANTS 


Experiment subjects consisted of 25 volunteers with 
ground combat MOS‘ts from U.S. Army and U.S. Marine Corps 
officer students at the Naval Pestgraduate School. From tne 
25 volunteers, three participated in pilot trial runs prior 
to the record trials in order to calibrate the experiment. 
The remaining twenty-two served as subjects for the actual 


experiment. 


Below is a profile of the record trial subjects. 


USA USMC 
Ra pk 

Cai ic is > 
Maj 1 

LtCol 0 1 
MOS 

ieearit  y ly 3 
AL mer 4 Q 
Artillery 5 5 
Aix Defense 1 0 


L. SUMMARY 


We constructed tke experimert described in this chapter 
to determine if enhanced symbology can speed a commander's 
decision-making process thereby giving him the opportunity 
to solve problems and react faster than his adversary. ve 


Structured the experiment to closely simulate the current 


2S 


"conventional" environment and compare it with a proposed 
"enhanced" environment. In the next chapter we evaluate 
these two environments by contrasting the time and accuracy 
With which the subjects solved tactical guestions, and the 
time with which the subjects made tactical decisions, using 


conventional symbology versus using enhanced. 
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A. GENERAL COMMENTS 


AS previousiy stated in Charter I, the major objective 
of this thesis was first to désign and second to evaluate 
enhanced ground force map symbology. To conduct this evalua- 
tion, it was necessary to utilize selected tactical scen- 
erios to act as a driver for our experiment and to provide 
the proper setting for the presentation of the symbology. 
To evaluate as many symbol design features as possible, the 
assumption was made that intelligence collection conceraing 
enemy units would be optimal, allowing the means to pcrtray 
enemy symbology in its largest capacity. It was our intent 
to evaluate the symbology design features by displaying the 
maximum amount of information and not to evaluate an indi- 
vidual's tactical ability or the means by which intelligence 
information was collected. 

Due to hardware capability and quality limitations, 
Minor alterations were made to the enhanced symbology. 
Friendly unit identification, the listing of major weapons 
and eguipment and unit mission were presented in blue in 
lieu of yellow because yellow characters were not readatle 
with the map background. In addition, black was utilized 
instead of waite to indicate the quantity of enemy items for 
the same reason. Flashing of the red triangle, displayed to 
identify status areas below 50 fercent, was prevented due to 
hardware limitations. Finally, the use of brightness steps 
to indicate friendly/venemy contact, the designation of enemy 
estimated personnel strength and enemy unit identification 
were not incorporated since gquestions concerning these 


elements were not asked. 
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B. DATA COLLECTION 


Recall from Chapter III that for the second phase of 
each experiment trial, the sukject was asked a_ series of 
guestions reguiring him to extract, from the situation 
display and/or hard copy messages, tactical information he 
would need to make a decision. Next, in the third phase, 
the subject was asked questions that required him to make 
decisions regarding the tactical employment of his forces, 
given several courses of action. For each related gquesticn, 
the subjects' Phase II times tc correct response, Phase II 
Number of attempts tc correct response and Phase III times 
to response were collected by a computer program (Appendix 
H) and written into data files. The program further calcu- 
lated the Phase II cumulative time to correct response (MOES 
71 and 2), the Phase II totai number of questions correctly 
answered on initial response (¥MOEs 3 and 4) and the Phase 
III cumulative response time (MCE 5) by subject. This data 
was then consolidated into a more readable format and 
presented in Table I along with the level for each indepen- 
dent variable (see ITIID and IJIF for a discussicn of the 


variables, levels and column heading definitions). 


C. ANALYSIS 


A total of twenty-two subjects participated in the 
experiment yielding 43 observations (the VAX 11/7780 
"crashed" during the second trial of subject 18, losing the 
associated data) for each Measure of Effectiveness. An 
Analysis of Variance (ANOVA) was performed on each MOE using 
the mathematical model described in Chapter III, the 
collected data and an ANOVA computer program {Ref. 20]. 

Tables II-VI contain the ANCVA tables for MOEs 1 through 
5, respectively. The first cclumn of each table lists the 


sources of variation, as defined by the mathematical nodel, 
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The sources of particular importance are 


for the data set. 


the four 


trial number, 


independent variables--experience, 
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presentation mode and tactical situation. The next three 
columns list the degrees of freedom, sum of squares and mean 
Square associated with each source. The resultant F-value 
is then shown for the model as well as each variable in the 
model, followed by the alpha level at which the model or 
variable becomes statistically significant. The four inde- 
pendent variables are again listed under the ANOVA table 
showing the number of observations (count), mean time (or 
score) and standard deviaticn for each level of each 
variakle. 

As this thesis is a study in enhanced symbology, we were 
especially interested in the effects of presentation mode. 
Consequently, we made statistical decisions as to whether 
the null hypothesis should be rejected or not rejected for 
each Measure of Effectiveness uSing the presentation mode 
calculations shown in Tables II-VI. These decisions are 
discussed below based on a confidence level of 90 percent 


(or a Significance level of 0.10). 


1. MOE 


j—» 


Recall that the null hypothesis for MOE 1 was there 
is no difference in present situation correct response tine 
between conventional and enhanced friendly symbology. 
Referring to Table II, we see that presentation mode has an 
F-value of 35.80 and significance very nearly egual to zero. 
We can therefore reject the null hypothesis with virtually 
100 percent confidence. Looking then at the main effect of 
presentation node, it can te seen that the enhanced 
symbology had a mean time of 138.3 seconds, over 100 
seconds, or 43 percent, faster than conventional. Thus for 
this MOE, the enhanced friendly symbology was superior to 
the conventional. 

Experience also proved statistically significant 


with combat-unit-experienced ocfficers performing some 27 
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| TABLE II 


ANALYSIS FCR MOE 1 
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LEVEL MEAN STDEV 
1 174.9300 Sys opie) 
Z 21 202.4533 oie col 
MAIN EFFECT OF TRIAL NUMBER: 
LEVEL COUNT MEAN SoD EY 
1 Pag 180.7491 58.0971 
2 z1 196.3571 225 1 See. 
MAIN EFFECT OF PRESENTATION MODE: 
LEVEL COUNT MEAN STDEV 
1 21 240.8210 74.7838 
2 Pips 138.3064 23.4650 
Ween ERE ECT OF TACTICAL SIIUATION: 
LEVEL COUNT MEAN STDEVY 
1 21 180 2978.8 66.1094 
2 OLY 195 42 Se a)e 1 lesxe: 


ec ey CE a i pes eg git ee ee) Oe es EE fo ee eg RE ces Gee et tee py ND gp tes gia RS Gey gate i pe ee gee preteen EE ae GES 


seconds faster than combat-Suprort—-unit-experienced,. This 
2S not surprising since infantry and armor officers are 
probably more accustcmed to the tasks required by the exper- 


iment than artillery or air-defense artillery officers. 
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Trial number, tactical situation and the interaction 
of presentation mode and tactical situation were not statis- 
tically significant. Hence, the enhanced friendly symbology 
performed equally well regardless of which trial or which 


tactical situation it was tested in. 


2. HOE 2 


Similar to MOE 1, the null hypothesis for MOE 2 was 
there is no difference in present Situation correct response 
time between conventional and enhanced enemy symbology. 
Referring to Table ITI, we again see that presentation mode 
is statistically Significant and we reject the null 
hypothesis with nearly 100 percent confidence. The table 
shows that enemy enhanced symbology had a mean time of 221.5 


seconds, about 81 seconds (or 27 =percent) faster than 
conventional. Thus for this MCE, enhanced enemy symbology 
waS Superior to conventional, just asin the friendly 


symbology case. 

However, this time experience was not significant 
{though level 1 officers still performed faster on the 
average than level 2) but trial number and tactical situ- 
ation were. Because the order of the presentation mode was 
altered for each trial of the experiment, the significance 
of these variables is not due to symbology. Rather, it 
appears there was some learning by the subjects in now to 
quickly answer the enemy situation guestions since their 
second trial was roughly 33 seconds faster on the average 
than their first. Further, the defensive tactical situation 
questions were probably somewhat easier to answer than the 
offensive. Despite these factors, the randomness of presen- 
tation mode, tactical situation and trial number ensured the 


effects of the symbology were independent of the other 
variables. 
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ANALYSIS FCR MOE 2 
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TABLE I11 | 
ANOVA TABLE 


SOURCE OF DF Sy Ns ia SiG 

VARIATION 

TOTAL 42 275070 6549.3 

ERROR Si 169110 4570.6 

MODEL 3 S260 Zn i92.9 4.637 0.00220 

EXPERIENCE 1 4701 4701.3 MeO 2 One ton 0) 

TRIAL NUMBER 1 517 15517.0 Se 3 Joe 07300 

ee ATION 1 Hise mises) (16-800" 020002) 
E 

PAC LiCcaL 1 14382 14382.0 3.147 0.08389 
SITUATION 

INTERACTION 1 134 134.1 0.029 0.86490 
OF MODE AND 
mae SLT 
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MAIN EFFECT OF EXPERIENCE: 
| LEVEL COUNT MEAN STDEV 
1 D2 251.9527 69.2682 
| 2 21 270.7029 92. 3406 
MAIN EFFECT OF TRIAL NUMBEE: 
LEVEL COUNT MEAN STDEV 
1 22 277-4814 92.9354 
2 21 243.9586 6328834 
| MAIN EFFECT OF PRESENTATION MODE: 
LEVEL COUNT MEAN ST DEV 
| 1 Ba 302.5876 72.8819 
2 22 221.5173 68.3904 
MAIN EFFECT OF TACTICAL SITUATION: 
| LEVEL COUNT MEAN STDEV 
21 279.0662 84.9788 
| y 22 243.9695 74.7728 
3. MOE 3 


Back to friendly symbolcgy, the null hypothesis for 
MOE 3 was there is no difference in accuracy of initial 
response between conventional and enhanced friendly 


symbology. Table IV shows that presentation node is not 
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TABLE IV 
ANALYSIS FCR MOE 3 


ANOVA TABLE 


ne Re Re ae ee he ee ee ee ae ee a eae ie oe oe oe ee A ae oe ie ee ee ee eo Ee eK ee ee 


| SOURCE OF DF Ss MS F Sic 
|} VARIATION 
| OA 2 56 2 | 
| ERROR 7 38 120 
MODEL 5 18 3.5 3.380 0.61295 
EXPERIENCE 7 0 0.1 0.079 0.78060 
TRIAL NUMBER 1 1 1.0 1.004 0.32260 
PRESENTATION 7 3 2.8 -699 0.10840 | 
| TACTICAL 7 13 12.9 12.380 0.00112 
| SITUATION 
INTERACTION 1 0 0.0 0.002 0.96820 
CF MODE AND 
| TAC SIT 
He Ae he fe ake ate he ake ae he ee ae he eee ae he ee eae he oe ee a ke eK Re ee ee ee KK ek Kk KK ! 
MAIN EFFECT OF EXPERIENCE: | 
LEVEL COUNT MEAN STDEV 
1 Tape 9.0455 1.2527 
2 21 8.9524 i307 715 | 
MAIN EFFECT OF TRIAL NUMBER: 
| LEVEL COUNT MEAN STDEV 
| 1 22 9.1818 1.0527 | 
2 Ds 8.8095 1.2498 | 
MAIN EFFECT OF PRESENTATION MODE: 
LEVEL COUNT MEAN STDEV 
1 21 8.7143 1.3470 | 
2 DD: Sevied .8827 
MAIN EFFECT OF TACTICAL SITUATION: | 
LEVEL COUNT MEAN STDEV 
7 27 9.5714 8106 | 
2 22 8.4545 1.1843 | 


ee 


Statistically significant, exactly as we expected, and we 
cannot reject the null hypothesis. Regardless of which 
Symbology used, the information to correctly answer any 
question was available to the subject. However, as the 


analysis for MOE 1 demonstrated, the correct answer can be 
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arrived at in much less time using enhanced friendly 
symbology. 

Tactical situation was the only significant variable 
for this MOE. The offensive tactical situation had a mean 
score about one point higher that the defensive. Since 
there were only ten friendly situation questions, we can 


draw no specific conclusion frog this outcome. 


4. MOE 4 


= oe 
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Turning to enemy symbolcgy, the null hypothesis for 
MOE 4 was there is no difference in accuracy of initial 
response between conventional and enhanced enemy symbology. 
Table V contains the results of the analysis for this MOE. 
Just aS with MOE 3, presentation mode is not significant and 
we cannot reject the null hypothesis. Though there is no 
difference in accuracy, the response time was much faster 
with enhanced enemy symbology as explained above. 

Similar to the analysis of MOE 2, trial number was 
Significant here. Since the mean score for the second trial 
was higher than the first, we again attribute this to the 
subjects learning how to accurately answer the enemy situ- 


ation guestions. 


5. MOE 5 


Finally, the null hypothesis for MOE 5 was there is 
no difference in tactical decision response time between 
conventional and enhanced symbology. We believe that this 
MOE is the most important test of the enhanced symbology. 
This symbology was designed to permit the commander to 
rapidly and accurately extract important tactical informa- 
tion from a situation display. Thus the outcomes of the 
previous four analyses certainly come as no surprise. But 
the real value, if any, of enhanced symbology will become 


evident if it can allow a commander to reacn a tactical 
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TABLE V 
ANALYSIS FCR HOE 4 
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ANOVA TABLE 


SOURCE OF DF SS MS i SIG 
VARIATION 
TOTAL 42 57 les 
ERROR 37 49 lees 
MODEL 5 8 126 1211 Ofs2510 
EXPERIENCE 1 0 0.5 0.369 0.54730 
TRIAL NUMBER 1 4 4.0 3.052 O2s0Ge5e 
eco ee 1 3 Ja) 1.926 Ol ij7eae 
ACTICAL 1 1 1.2 0.944 0.33710 
INTERACTION 1 0 0.1 0.061 0.80560 
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MAIN EFFECT OF JRxXP BRP EeE ; 


LEVEL COUNT MEAN STDEV 
1 22 6.4545 1.0108 
2 Z 1 6.6667 123166 
MAIN EFFECT OF IRIAL NUMBER: 
LEVEL COUNT MEAN STDEV 
1 6.2727 1. Omen 
2 Z1 6.8571 1.1952 
MAIN EFFECT OF PRESENTATION MODE: 
LEVEL COUNT MEAN STDEV 
1 21 6.3333 1.1547 
2 22 627727 1.1519 
MAIN EFFECT OF TACTICAL SITUATION: 
EVEL COUNT MEAN STDEV 
z1 6.3810 1.0235 
2 6.7273 1.2792 


decision faster than he could with conventional, even though 
he develops an understanding or a knowledge of the situation 
over time and may already know much of the displayed 
information. 
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TABLE VI 
ANALYSIS FCR MOE 5 
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Z a2 15950009 oe. 8150 
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In the experiment, we carefully simulated this 
knowledge development process. Recall that the data for MOE 
5 was gathered during Phase III of each experiment trial. 
The subject had already been through the two preceding 


phases of the same cperation with the same units and had 
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read all the message traffic with no time limits imposed. 
He had seen his and his oppenent's units make contact, 
maneuver and suffer gains and lcesses. When he entered Fhase 
III, he knew the locations of his units and enemy units, and 
the current status of each. He had developed an under- 
standing of the situation over time. 

The value of enhanced symbology is illustrated in 
Table VI. The only statistically significant variable is 
presentation mode with the enhanced symbology performing 
about 44 seconds, or 22 percent, faster than conventicnal, 
on the average. We can therefore reject the null hypothesis 
and state with at least 90 fercent confidence that the 
enhanced symbology permits faster tactical decisions. As 
the calculations in Table VI further show, this statement is 
valid irrespective of experience, trial number, tactical 
Situation or the interaction of presentation mode and 


tactical situation. 


D. SUBJECTIVE JUDGEMENTS 


The candid responses obtained from each subject viaa 
post-experiment questionnaire were highly supportive of both 
the design and information content contained in the enhanced 
symbology portrayed. Where apfropriate, the numbers of yes 
and no responses for each question were summed and comments 
extracted from the questionnaires to evaluate the usefulness 
Or identify deficiencies Or the enhanced tactical 
symbology. Selected findings will be discussed in more 
detail in the following paragraphs which address learning, 
friendly and enemy enhanced symbology, clutter and identi- 
fied advantages and disadvantages. A summary of the results 
of the questionnaire is contained in Appendix I. 

The responses of experiment participants indicated no 
difficulty in learning the enhanced symbol set. Subjects 


WZ 


indicated that the informaticn presented was logically 
dispiayed, simple and easy to understand. The use of bars 
to represent critical informaticn was very well accepted and 
the sutjects felt the use of Simple geometric synbol shapes 
aided search and understanding. Ali subjects concluded that 
there was no difficulty in learning the enkanced tactical 
symbology. 

Results regarding both friendly and enemy enhanced 
symbology dealt with the amount of information presented, 
the ability of the subject to read or understand the 
displayed information and the subjects preference to select 
or tailor the information desired. All 22 subjects indi- 
cated that they were not overwhelmed by the amount or type 
of information presented. Twenty responded that the amount 
of friendly and enemy information portrayed was sufficient. 
These resSponseS support our design criteria in that the 
enhanced symbology comfortably presented all information 
clearly, without causing information overflow to the user. 

Of concern was the response of 10 subjects having 
trouble reading or understanding some of the friendly infor- 
mation displayed and of 5 subjects having difficulty reading 
enemy information. However, their comments clearly indi- 
cated that the enhanced symbology did not present an under- 
Standing or a reading problem in itself. Legibility 
difficulty was encountered only in very few instances where 
tactical control measures crossed a symbol or where unclear 
portions of the map background caused a symbol to be 
Slightly distorted. 

Display clutter was of special interest in both the 
design and evaluaticn of the enhanced symbology. Only 4 
participants felt the tactical situation displays appeared 
overly cluttered. It should ke noted that these partici- 
pants sensed this was mainly due to their first exposure to 


enhanced symbology and a video display. ive targe Ma jority 


TS 


of the subjects believed clutter did not exist in the situ- 
ations presented. These participants felt the enhanced 
symbology provided much more iniormation with essentially no 
more obscureness of the videc display than conventional 
symbology. 

The relative advantages and disadvantages of the 
enhanced symbology presented are listed in guesticn (ror 
Appendix I. Two advantages of the enhanced symbology which 
clearly stood out from subject comments were: 

e decisions could be made easier and within a shcrter 
time span and 
e all the information could te displayed simultaneously. 

Participants replied that the ability to make a decision 
within a shorter time Irame was the result of the presenta- 
tion of available information at one time providing an accu- 
rate picture of the situation to the commander. The 
majority of the subjects did rot support selective recall 
of information as they suspected decisions would be made 
with less than all the information that could be made avail- 
able to the conmander. The simultaneous display of all 
information provides the commander a complete status of his 
units as well as the ability to compare units. 

in’ shoge, the enhanced symbology waS positively 
received, easily learned and understood, and naturaily 


applied Ly all twenty-two subjects. 


Ee. CCNCIUSIONS 


The emphasis of this thesis has been the design and 
evaluation of an enhanced symtol set for the command and 
control of ground forces. In Chapter II we develored a 
partial set that embodies a considerable amount of infornma- 
tion not illustrated with conventional symbology, and that 
suodues the damaging effects of clutter. We ended Chapter 


II with two yguestions: 
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1. Can enhanced symbology be of any value to the 

commander? 

2. Is his performance likely to improve if he uses it? 
These questions have been affirmatively answered in this 
chapter. 

An analysis of Measures of Effectiveness 1 through 4 
showed us that although a commander can accurately answer 
his tactical questions with either an enhanced or a conven- 
tional system, he can do so in much less time with enhanced 
symbology. Therefore, we believe enhanced symbology is 
valuable to a commander. 

However, the most important test of enhanced symbology 
lay in Measure of Effectiveness 5. The analysis of this HOE 
revealed that a commander can reach tactical decisions 
Taster with enhanced symbology even though he gains an 
understanding of the situation as it develops over time 
using conventional symbology. Thus a commander's decision- 
making process 1s accelerated with enhanced symbology and 
this is a key ingredient in improving his performance. 

The subjective judgements of the subjects which took 
part in the experiment were highly supportive of the 
enhanced symbology set preseated. The symbology was easily 
learned, understood and applied, lending further weight to 
its value. 

Although the enhanced symbol set was not intended to be 
a complete, totally workable alternative to conventional 
symbology, it has proven to be a step forward in providing 
ground force commanders a useful tool with which they can 
immediately assess their assets and those of their opfo- 


nents, leading to more responSive decisions. 
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OFFENSIVE SITUATION OPERATION ORDER 


Copy No of ___ Copies 


Task Force 2-8, 2d Bde 
Grossen, NB462172 
011915A Feb 1985 


OPORD 1-85 


REP ER ENC fe Map Series, “4745 Germany, Sheets 15322 
(Lauterbach) and L5342 (Hunfeld), 1:50,000 Edition 1. 


TIME ZONE THROUGHOUT THE ORDER: Alpha 


Team Aipha Ccmpany B Company C 
A/2-8 Mech (-) B/2—8 Neen —} C/2-8 Mech 
1/D/1-3 Armor AT Sec 
Team Delta TF Con 

D/ l-3°> ArNor {-) 1T/A/52 Engr (DS) 

1/A/2-8 Mech Sccut Plt 

2/B/2-8 Mech Hvy Mort Plt 

2 AT Sec AT Plt (-) 

2 AVLB 


1. SITUATION 





(1) Bn is opposed by elements of the 283d Motorized 
Rifle Regt and the 278th Medium Tank Regt. Motorized riile 
platoon sized elements occupy defensive positions vic 
NB498217, NB506205 and NB510195; a tank company is located 
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near NB596203. A mctorized rifle company occupies Hill 525 
Wisi? 7213) . Enemy forces in zone are eStimated at 75% 


strength in personnel and 80% in equipment. 


(2) Enemy 1S capable cf employing nuclear weapons 


as large as 10kT by air and ground delivery means. 


(3) Indicaticns are that eneny will delay in 


present and succeSsive positions. 


b. Friendly Forces 


(1) 2d Bde attacks 020615 Feb 85 to seize high 


ground vic Hill 365 (NB5020), 525 (NB5721), 553 (NB5918) and 
Hills 343 (NB5217), 360 (NB5717) and 479 (NB6017). 


(2) 3d Brigade attacks 020615 Feb 85 to seize high 
ground vic Hill 455 (NB6041) - Ufhausen (NB6025) to the 
perth . 


(3) TF 1-8 attacks 020€15 Feb to seize high ground 
meemarl? 343 (NB5217), 479 {(NB6017) and 539 (NB6115) to the 
south. 


(4) TF 3-8, Bde reserve, follows TF 2-8 on order, 
is prepared to seize or assist in seizure of Hills 365 
mee 20), 35) (NB5119), 525 (NBS721) and 553 (NB5918). 


(Silo clhiire a Very 0 S20. bde. 
(6) A/52 Engr DS 2d Bde. 
c. Attachments and Detachments. Task Organization. 


emeutootON. TF 2-8 attacks O20€15 Feb 85 to seize Hillis 365 


(NB5020) - 351 (NB5119), Hills 429 (NB5520) - 518 (NB5619) 
and Hills 525 (NB5721) - 553 (NE5918). 
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Gg. sbXECUPION 


a. Concept of Operations. Annex B (Operations 
Overlay). TF 2-8 attacks with Team D making the main attack 
to seize OBJ A (NB5020), continuing the attack to seize OBJ 
C (NB5520) and OBJ E (NB5721). Company C makes a supporting 
abtlacn, passing through Comfany B(-) to seize OBJ B 
(NB5020), continuing the attack to seize OBJ D (NB5619) and 
OBJ F (NB5918). Team A and Company B(-), TF reserve, follow 
Team D and Company C respectively, on order. A 15 minute 
nonnuclear preparation will te fired commencing H-15. 
Artillery fires with smoke fjflanned on OBJ'sS E and F. 
Priority of artillery fires to Team D. Annex C (Fire 
SUPPOEL). | 


b. Team A. Be prepared to seize or assist in seizure of 
OBJ's A, C and E. 


c.- Company B(=) 


(1) Move to overwatch position vic NB500182 on 


order. 


(2) Be prepared to seize or assist in seizure of 
GBUs B77 Do and, fF: 


d. Company C. Make supporting attack, passing through 
Company B{-) to seize OBJ's B, [ and F. 


e. Team D. Conduct main attack to seize OBJ's A, C and 


oes — Sa ee ee 


(1) Recon and secure Eridges at NB487213 (Team D) 
and NB500194 (Companv C) NLT 04CO hours. 


(2) Recon fording siteS across Haune River for 


tracked vehicles. 
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(Gyeocreen TFeierth Elank”» on order. 


foe neavy Mortar Platoon. GS from NB4/9186. Daiasplace to 
NB540199 on order. 


Mee AL Pit (=). CoeDeLOm ty Or Support to attacking 


units. Follow Team D on order. 
wee COOrdinating Instructions 


jell ioe hepore Crossing PL JIM. 


(2) Report immediately any air defense guns with 


enemy forward units. 


(3) Report immediately any dispersal of tank and SDP 


guns with enemy forward units. 


(4) Commanders of Co B({-) and Co C coordinate 


passage of lines. 


fees eRVICE SUPPORT 


(ie cf Field trains located at NB383155. 
(2) TF Combat Trains at NB4Y48162. 

D. Supply 
Gieeee lass (f. gne SOP 


(2) Class V. Combat supply rate - 8 Tow rounds per 


weapon. 


Cc. Medical. Bde clearing station vic Bde Field Trains. 


Medevac per SOP. 


d. Personnel. Prisoner of War collection point 200m 


forward of combat trains. 


vier, 


red 


(1) CEOI Index 1-12. 


(2) Emergency signal for lifting 


star clusters. 
b. Command 


(1) Commander located initially 


follows main attack. 
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(2) CP vic NB463182. 


Annexes: A-Intelligence (omitted) 


B-Operations Overlay 
Gr Fire .Suppert (oni teed) 
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prep fires: 


vic NB483207 


two 


and 


mips & (OPERATIONS OVERLAY) to OPORD 1-85 


So 
tolice 





TF 2-8 
i} ene TS 
TF I-38 
Lo/L¢e 
§3 
+17 


8 1 


ANNEX B (OPERATIONS OVERLAY) to OPORD 1-85 





PL IIM 
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APPENDIX B 


DEFENSIVE SITUATION OPERATION ORDER 


Copy No ___ of ___ Copies 
Task Force 2-8, 2d Bde 
Reimbolds, NB375300 
O010300A Feb 1985 

OPCRD 2-&5 

home RENCE: Map Series, M745 Germany, Sheet 

(Breitenkacn), 1:50,000 Edition 1. 

TEME ZONE THROUGHOUT THE ORDER: Alpha 

TASK ORGANIZATION: 

Team Alpha Team Delta Company B 

A/2-8 Mech D/1-3 Armor (-) B/2-8 Mech 

1/D/1-3 Armor 1/C/2-8 Mech (2) AT Sec 


Team Charlie 
=o “Mech (-) 
AT/2-8 Mech (-) 


1, SITUATIO 


aA« 


division of the 5th CAA to 


With at least cne 


Within 72 hours 


Enemy Forces. 


Scout Plt 

Hvy Mort Plt 

3/B/54 Engr (DS) 
3/E/580 Engr (Opcon) 


Expect a 


attack in 


to conduct the main attack in our sector. 


will occur 
(4225) 


battalion, and 


most likely along 
- Machtlos (3428) 


approach Mengshausen 


avenue of 


as 


the Brigade 


approach Engelbach 


reinforced motorized rifle 


motorized rifle regiment 
The enemy attack 


With a reinforced motorized rifle 
(4327) - 


L5222 


Sector 


Hattenpach 


(3928) - East-West Autobahn with second reinforced motorized 
rifle pattalion, comprising the 1st echelon. A third rein- 
forced motorized rifle battalion will comprise the 2d 
echelon. The objective of the enemy attack will most likely 
be to penetrate our defenses and breakthrough to the brigade 
rear to the west, with his day's objective being Alsfeld 
(1922). Enemy elements are equipped with T-72 tanks, BMP's, 
BRDM's, BRT-60's, ZSU-23-4's, SA-9's and 122mm SP Howitzers 
(see enemy order of battle) and are believed to be units of 
the 283d Motorized Rifle kegiment and the 278th Tank 
Regiment. He has not yet used chemicai or nuclear weapons, 
but 1S expected to use chemicals and is capable of using 


poth. He is at 90% strength with high morale. 
b. Friendly Forces 


(1) 2d Bde defends in sector NLT 020600 Feb 1985; 
controls covering force operaticn from PL JIM (FEBA) to the 


east. 


(2) 3d Bde defends in sector NLT 020600 Feb 1985 to 
the north. 


(3) TF 1-8 defends in sector NLT 020600 Feb 1985 to 
the south. 


(4) TF 3-8 defends in sector forward of TF 2-8 as 


part of the covering force. 


(5) TF 4-8 occupies pesitions in the TF 2-8 rear 


sector, acts as the Bde reserve and counterattack force. 
(6) 1-19 Field Artillery (155, SP) Direct Suppome 
(7) 2/54th Chemical Company Direct Support 


c. Attachments and Detachments. Task Organization. 


84 


Zee MISSION. ieee eoederenads in sector NLTS020600 Feb 1985 


from NB410250 to NB435287, accepts control of battle area 


after assisting withdrawal of the covering force. 
3. EXECUTION 
a. Concept of Operations. Annex B (Cperations Overlay) 


(1) Maneuver. TF 2-8 defends with 2 teams forward 
covering the Fulda River, Team A on the right occupies 
Battle Position (BP) 1, Team D cn the left occupies BP 2 and 
two teams occupy positions in depth. Team C occupies BP 3 
and Co B occupies BP 4. Battle begins after Scouts assist 
passage of TF 3-8 (covering force) and enemy enters 
Engagement Area (EA) Red. Tanks wiil initiate fires fron 
Team D, followed by TOW and Tank flank fires from Team A. 
It is desired to force the enemy into EA Tan. Once the 
enemy's momentum has been stopred, be prepared to assist 
Bde's counterattack or conduct a counterattack with Team A, 
Dor cC to destroy enemy follow on forces and restore the 
BEB A. 


(2) Fires. (Annex C) Priority of artillery fires 
mettally to Scout Platoon until it's withdrawal, then to 


Team D. Priority of 107mm mortar fires to Team A. 


(3) Obstacles, Mines and Fortifications. (Annex B). 
Priority of engineer missions to countermobility, then 
Survivability. Priority of obstacle preparation to ileft/ 
mont Llanks of sector. After completion of forward coun- 
termobility obstacles, priority of engineer effort will be 


to Team A. 
b. Jeam A 


(TS Ocewey, and “nolld BE. 1. Orient fires into EA 
Red. 
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(2) Execute obstacle 2301 on order only, when 
covering force and Scouts have withdrawn. 


(3) Be prepared to counterattack by file were 


complete destruction of enemy. 


(4) Be prepared to assist withdrawal of covering 


force or Scouts from alternate Fassage Lane Jill. 


(5) On order, be prepared to displace to BP 5 or 6 


and Orient fires into 54. lan. 


(1) Occupy and defend EP 2 in depth. Orient fires 
into EA Red and EA Tan. 


(2) Be prepared to counterattack by fir emaie 


complete destruction of enemy. 


(3) On order, be prepared to displace to BP 7. 


(1) Occupy BP 3. Orlent filtes aneesen, lane 


(2) Be prepared to counterattack Dy fire to 


complete destruction of enemy. 


(3) On order, be prepared to displace to BP 7 and 


orient fires to the southeast. 
e. Company B 
(1) Occupy BE 4. Orient fires into EA Tan. 
f. scout Platoon 


(1) Screen forward of PL JIM (FEBA). Occupy 


contact points 1 and 2. Establish contact with TF 3-8 and 
assist their passage. 
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(2) Conduct passage, screen eit flank from 
NB400253 to NB350278 and establish contact with TF 1-8. 


g- Heavy Mortar Platoon 


(1) Initially locate NB373274. Priority of fires to 
Team As Displace on order to N£E353303. 


h. 32ZBZ54th Engineers. 


(1) Construct obstacles in accordance with Annex B. 


(1) Report all sightings of enemy bridging eguip- 


Ment. 


(2) Be prepared to provide guides to covering force 


elements in sector. 


(3) Mission Oriented Protective Posture 1 (MOPP 1) 


in effect. TF hasty decon site NB320267, on order. 
(4) Air Defense Feapons Status; weapons tight. 


(5) Close air support will be controlled on Team 
Command Net if FAC not available. 


(6) Primary Passage Lane is Jack; alternate Jill. 


ae General 


(1}9 fF Field Trains “CO! located with Bde at 
NB274285. 


(2) TF Combat Trains at NB345284. 
D. Material and Services 
CpemeoloplLy. if SOP. 


87 


(2) Transportation. PLrierity tewlr covering Lomea 


Release point at comkat trains. 


(3) Services. TF Graves Registration in Comtkat 


Trains. Water Point NB274286. 


(4) Maintenance. Organizational Maintenance CP at 
NB282267. 


c. Medical. Bde clearing station NB277285. 


d. Personnel. Prisoner of War collection per SOP. 
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See COMMAND AND SIGNAL 


2 EE ae ee eS] SS am ES 2 


(1) Radio listening silence in 
by NCS for units except those actually 
in passage of lines. 


(2) Current CEOI in effect. 


b. Command 


ertecewuntil lirted 


engaged or involved 


(1) Commander located initially vic NB403288. 


(2) CP vic NB349300, alternate NB339310. 


ACKNOWLEDGE 
HAWMILL, M. 
Lite 
GFFICAL: 
NELSON 
SS 


Annexes: A-Intelligence (omitted) 
B-Operations Overlay 


C-Fire Support (omitted) 


89 


de 


to OPORD Z=c5 


(OPERATIONS OVERLAY) 


ANNEX B 
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APPENDIX C 
ENEMY ORDER CF BATTLE 






Motorized 
Rifle 
Regiment 





Headquarters 
4 BROM, | BMP 


2100 Officers and Men 





ie Tank Howrtzer ATGM 
e 
Battalion Battalion 
Battalion Battery 
200 men 18-122mm 40 men 
Ea: 430 men 40 T-72 tanks | Howrtzers (SP) 3 BROM 
34 BMPs (3 Co's w/ 13 e8) 9 BTR-60 


6- 120mm mortars 





Recon Anti-Air Engineer Chemical Misc 
Company Compeny Company Defense Units 
Comosny 
70 men 50 men 50 men 
4 BMP 42SU-23-4 4Scissor Bridges 
6 BROM 4SA-9 1 Bridge-Laying Tank 


Key Equipment: 

40 T-72 Tanks 

107 BMPs 

13 BROMs 

18-122mm Howitzers (SP) 
18-120mm Morters 

4 2SU-23-4 SP AA Vehicles 
4SA4-9 AA Vehicles 
Saqaers 


ie ee rane re Ee 
ani 
LA TS eS 


Figure C.1 Motorized Rifle Regiment 
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| i Ee SP 
| aes —_ eso i= foe Se es coe ete ane es oie See Se ee ee ea 9 ee ee oie — =e 
SS ea a os = = 


| 





Motorized 
Rifle 
Battalion 






Headquarters 
1 BMP. 1 BROOM 





430 Officers and Men 





Supply, 
Maint & 


Motorized 
Rifle 


Mortar Anti-tank 


Company ae oTEROeY Comm Elm 





Fa: 110 men = 6-1 20mm Mortars 
10 BMPs ‘ 


Key Equipment: 
34 BMPs 
3 BROMs 
6-1) 20mm Monters 
Machineguns 

AT guns 
Saggers 
SA-7 Grails 


oe a 
—— ices re a 


| 
: 
| 
40 men 2 BROM | 
| 
| 
| 








Figure C.2 Motorized Rifle Battalion 
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APPENDIX D 
EXAMPLES OF TACTICAL SITUATION MESSAGE TRAFFIC 


This S-1 report provides the basis for emergency replacement 


action by specialty and grade. 


Emergency Personnel Request (EPERSREQ) No 


Ve 


ait 


DIG 


AE eee eS EE ee ee ee et i ee SE SS a ce eee eee SS 
° 


Officers (Grade/MCS/Number required) 
7 / 


SS SS Se EE a ES a) GE GS Ge ae EE es SoS Sa See 6 See Oe ee Se a ED ee ee we! SE ee 


/ / 


Enlisted (Grade/MCS/Number required) 
/ / 





Reason__ 


eS 


This S-1 report provides a basis for routine replacement 


acta ous. 


Personnel Situation Report (PERSITREP) No 


Unit. Comms 


SS S— Se ee Se a Se a ee ee se se ee ee eee i ea eee eee 


DIG. O12010n ebaeneee 


Strength (Officer/Enlisted/tTotal) 


a. Authori7ed (oy eeegeeee 7 cone oe / 2) 
b. Assigned... _ 4 UD OV eee eee 
C. Of "hand a 3 ce OD ee eee eee 
d. Fercent (On hand to Authorized) 85 


Losses since last report 


= SS a Se ee a Se ee Se ee SE ae ee ee ee ee 


CG. MIA 





d. Nonbattle 0 


en) locale. 


a ee Ee Se ee ee ee ee ee ce ee ee oe 


Gains Since last report 
a. Replacements — 6 eee 
b. WIA returned to duty. __ 3 
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This S-2 report provides subcrdinate commanders with an 


update of division-wide enemy activity and intentions. 


Intelligence Summary Report (INISUM) No 


fee ST 2-8 


Zo DIG OZ 0200 Piebass.o 


3. Summary of enemy activity Enemy preparing hasty defensive 
Pees Ops One Onde bo Wit PL sived clements of | reinforced 
Pee x Deer enemy Lo delay trom OB] A BoC £ D with deliberate 


def posn's east of grid 57. Fnemy MRB's capabilities include 


Engr, Chemical & Bridging. Arty units have nuclear capability. 
4. Enemy unit identifications (unit/equip/loc/activity) 


eee up pkp_ / Newo27)/- Delay mission = 3rd Bde sector 
tee ee 2 eee ib 7 Dele ma sstop a 
eee eT] 2s. SOB hes Delay msedom 
a eee ice / Oe een ea any embe ] Ole 2 
foe aE cle OR) bee Delayimission = 
Mikes / > Pamip-ukp /_ NBS71) / Delayemission - Tr @i-8 sector 
iol eee ee — BMP cee / SOR Ue Des Delay mession —  -_____ 
MRC_/ FEquip-=ukn / NB5722_/_ Delay mission - 3rd Bde sector 
ieee MPs ORI EF / pela berate def posp 
MRP_/_ 3-BMP's __/_NB5820 / Deliberate def posn._ 
ibe J — Ty? s 7 Neo o7 07 Deliberate def posn= reserve 


ceo ee ee eet ee = Del bocreatolget  pOsn WS 
ety BlyY/ 6=!22mm how(SP)>52—-btr60/ NBS921l / Nuclear capability 
5. Enemy forward line of troops (FLOT) 


Grid__NB5122 to _NB5218 to 


SS SS SS SE EE SSE SE Ss SS ee eae Ee SS EE a ee eee a ee ee cae ee 


6. Summary of enemy rear activity__ 


2S SS ee ee a ee eee ma ee SS 


Sh) 


Thies 
comb 


Comb 


1. 


S-3 report updates the status of a unit's critical 
at assets. 


at Power Report (CBTPHWRREP) No 


Unit lees 


DIG QO11550 Feb 85 


Personnel Status (Percent of Authorized) _ 


Tanks (Authorized/Combat Effective) 0  /__. dO. 
Tows (Authorized/Combat Effective)... 72 |. o/s 
Dragons (Authorized/Combat Effective) 8  / 8  _ 
APC's (Authorized/Combat Effective) 9  / 8  _ 
Mortars (Authorized/Combat Effective) 3  / 2 _ 
Weapons Status (Percent of Authorized) 92 
Equipment Status (Percent of Authorized) 86. — Si 
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This S-4 report serves aS a requisition for replacement of 


critical combat equipment or supfplies. 


Resupply Request (RESUPREQ) No 


1. 


or 


iat jo B 


DTG O11400 Feb 85 


Priority EMERGENCY 


Item required/gquantity 


SE ee Be OC iw / U0 pals 
eee ee ee DIESE oe 7 0 eas 
/ 


en ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee ee St ee Ee ae ae 


Delivery/Pick~up point__ NB 459160 


Renarks 


i a ee ne ee ee ee ee ec ee ee ee ee ee ee 
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This S-4 report provides the ccmmander with a unit's logis- 


tical status. 


Logistics Status Report (LOGREP) No 


Unit 


ae ew ere On Bien ee eee eee 


DTG______ OLA Feb 85__ 


Class I (Rations-~On hand/Basic load) 1400 /_ 2400 
Class III (POL) 

a. Mogas (On hand/Basic load)™_ 80  /_ =. 200 
be wepiese! (on hand/Basic lcad)__ 950 a / ow 2400 


c. FOL Status (Percent of Authorized) °° 


Class V (Ammuniticn) 


a. Type/quantity on hand 


___ Tew / Dragon...) eee, eee eee 
_____ 80 Gal / 7.62 0 


5.56 / 10000 


yc eachoe / oe oe 


A 


b. Ammunition Status (On hand to Basic Load)___ 89 


Class VII (Command Controlled Items) 


Nomen / Auth / On hand y Operational / Loss / Issues 
Drecon. 7/2 cies / 8 4 0 7 ee 


oS = es ea a Se ee ee = i oo ee ee ee ee ee eee =e a ee ee SD Ee a 
a ae a eee ee ee = Se oe ee ee [Sa a SS a ee a ee eee ee ee See ee ee eee ee oe ee ee ee eee ee ne ee eee ee ee 


—e eee ee ae ee eee == ae eee ae 2S ao a 2 Se ee a» re ne ae SE ee ee cee ee ee ae ne ee eee ee eee ee = a ae Sa ae 


a Rs yc MI ee ce ce we ee ee ee ee ee ee ee eee oe 


oe we ee ew ee ee ee ee ee ee ee ee Se ee ee ee ee eee ee ee es cee ee ee es ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee eee oe 


This Commo report is from the communications officer and 


provides the commander with the communications status of his 


Wiets . 


Communication Status Report (COMMREP) No 


feunit TF 2-8 


2am, DIG CZs (CG iafedey ts) 5 


See SE oe GED a SSE ee ee eee ee ee ee ee ee ee SE aa’ cage SS ee SS cee 


3. Communications Status by Unit 


a es UO. 
eB up = Secure 
enn cor eee DOWN ee 
nee ee UP Seoupe 2 
eee He eee UU pme Seeure 
eee oC ei ip = Secure 
ener er ee ee _- Nonseeyremee 


<6 SES ee ee a ee a ee ee eee eee ee ee ee en ee Oe ee ee eee 
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PHOTOGRAPHS OF TACTICAL SITUATION DISPLAYS 





Figure E.1 Phase I Conventional Offensive Display 
(West Sector). 
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Figure E.2 Phase I Conventional Offensive Display 
(East Sector). 
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Figure E£.3 Phase II Conventional Offensive Display 
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Figure E£.4 Phase III Conventional Offensive Display 
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Figure E.6 Phase I Enhanced Offensive Display 
(East Sector). 
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Figure E./7 Phase II Enhanced Offensive Display 


106 





Figure £.8 Phase III Enhanced Offensive Display 
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Figure £.9 Phase I Conventional Defensive Display 
(West Sector). 
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Figure £.10 Phase I Conventional Defensive Display 
(East Sector). 
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Figure E.11 Phase II Conventional Defensive Display 
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Figure £.13 Phase I Enhanced Defensive Display 
(West Sector). 
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Figure E.14 Phase I Enhanced Defensive Display 
(East Sector). 
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Figure £.15 Phase II Enhanced Defensive Display 
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Figure E. 16 
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APPENDIX F 
QUESTIONS FOR THE OFFENSIVE TACTICAL SITUATION 


Note - correct answer shown in parentheses following the 
guestion 


Phase I Questions 


How Many mechanized infantry companies are within the 
battalion task force? (3) 


Hoy many tank companies are within the battalion task fcrce? 
How many task force tactical communication links are working 
but are nonsecure? (1) 

How many task force heavy mortars are operational? (4) 


ee task force unit has the greatest number of TOW assets? 


1. Team A 

Z.eecoOnpany 3B 

3. “Conpanye.C 

4. Team D 

De SCOUT Pla coon 

6. Heavy Mortar Platoon 
7. =Antitank Platoon 


Which _task force unit has the greatest number of tank 
assets? (4) 


1. Team A 

2. Company B 

3. Ccipany, ¢ 

4. Team D 

5. Scout Platoon 

6. Heavy Mortar Platoon 
7. <Antitank Platccn 


Which if an task force unit has an emergency resuppl 
request for eae (2) J a ee 


1. Team A 

2. Ccmpany B 

3. Company C 

4. Team D 

ae sGOUL Platoon 

6. Heavy Mortar Platoon 
7. =<Antitank Platoon 


Bais S task force unit has the greatest need for ammunition? 


1. Team A 

2. Ccmpany B 

3. Company C 

4. Team D 

5. Scout Platoon 

6. Heavy Mortar Platoon 
7. <Antitank Platocn 


Which task force _unit has priority of fires from the heavy 
mortar platoon? (7) 


1. Team A 

2. Company B 

Eo COmpany 

4. Team D 

as. ocCOUt Platoon 

6. Antitank Platoon 


7. \None. The mortars are in general support. 


what is Team A‘*sS personnel, weapons and equipment status? 
1. Personnel > 50, Weapons > 75, Equipment > 50 
2. Personnel > 75, Weapons > 50, Equipment > 50 
3. Personnel > 75, Weapons > 75, Equipment > 75 
4. Personnel > 50, Weapons > 50, Equipment > 75 
5. Personnel > 50, Weapons > 50, Equipment > 50 


How many enemy tanks have been identified in the vicinity of 
Objective A? Fu 
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How many motorized rifle companies are in defensive forma- 
tions on Objectives A and B? (1) 


Does the enemy motorized rifle battalion within the task 
force zone have a chemical capatility? (1 = yes, 2 = no) (1) 


How Many. enemy self-propelled artillery pieces have been 
reported in the task force zone of action? (6) 


What ,is_the current disposition and composition Of ene 
motorized rifle company located on Objective D? (1) 


1. The MRC is_ ina defensive formation with 7 BMPs and 
is expected to delay. 


2. The MRC is _in a_.defensive formation with 10 BMPs and 
is expected to defend in place. 


3. The MRC is. in a defensive formation with 9 BMPs and 
is expected to delay. 


4. te MRC 1S withdrawing from the objective with 9 
Se 


5. The MRC is in an attack formation with 10 BMPs and 5 
tanks. 


Phase II Questions 
How many operational tanks are with Team D? (9) 
chy Many task force communicaticn links are presently down? 
How many task force units have an ammunition status of 75 
percent or below? 


How many enemy tanks have been identified in the vicinity of 
Objective E? 47) 


How many enemy self-propelled artillery pieces are currently 
reported in the task force Zonesor sactron aa) 
m 


How many task force companies or teams (Tea Co B 


A, CO" S, 1s Cs 

Oo D) have a personnel strength at or below 75 percent: 
How many task force heavy mortars are operational? (3) 
How many motorized rifle companies are withdrawing? (1) 
How Many motorized rifle comfanies remain. in, defensive 
rj Rees | within the task forcé zone east of grid line 56? 
How many.and what ee of major weapons are currently ofera- 
tional with Company C? (2) 

1. 9 APCS, 13 TOWs, @ Dragons, 3 siertartc- 

2. 9 APCs, 3 TOWS, 9 Dragonc ye elon ancs 

3. 7 APCS, © Dragons, 3 Nomtare. 

G4. 10 APCs, 4 TOWs, 4 Dragons, 3 Mortars. 


5. 9 APCS, 3 TOWS, 2 VEagon<e: 


What.is_ the AOS eel rane enemy force east of grid line 


56 within Tean 


ue 


S zone? 

1 pepe oo 2 motorized rifle companies, a motor- 
ized riile platoon and an artillery battery. 

1 tank ee 2 motorized rifle companies and an 
amcaliery batter y. 

1 tank con ane 3 motorized rifle companies and an 
artillery battery. 

1 tank company, 2 motorized rifle companies, a motor- 
ized rifle platoon and an artillery battery. 

1 tank, company lemetomized ritle company, a notor- 


ized rifle platoon and an artillery battery. 


What is Team D's ammunition and POL status? (5) 


1. 
OB 
ae 
4. 
ot. 


What are the actions of 


Le 
De 


a. 
We. 


a 


Ammunition 
Ammunition 
Ammunition 
Ammunition 


Anbmunition 


> 
> 
> 
> 
> 


ihe 
50 
ae 
5C 
We 


cco smomnOomec tiny cet. | (4) 


50, 
50, 
75, 
25, 
715, 


POL > 
POL > 
POL > 
POL > 
POL > 


enemy 


A motorized rifle battalion is defending in place. 


A motorized rifle 


Moving wes 


A motorized rifle company is 


A motorized rifle compan 
and 1s expected to defen 


A motorized rifle company is 
1s expected to delay. 


an 


company 1S in an attack formation 


Withdrawing east. 


in a defensive formation 
place. 


iS 
in 


in a defensive formation 


What is the disposition of enemy forces on Objective D? (2) 


Ue 


A motorized 
with 7 BMPs 


im skp age: SERS) is in_a defensive formation 
and is expected to defend in place. 


rifle coupe 1s in_a defensive formation 
and 1s expected to delay. 


rifle platoon is in_a defensive formation 
and 1s expected to defend in place. 


rifle company is in_.a defensive formation 
and is expected to delay. 


rifle compan 


: J is in_a defensive formation 
and is expecte 


d to defend in place. 


What is the most likely enemy ccurse of action? (3) 


Te 
fe 


Continue to delay. 


Defend in place from current positions. 


Delay until grid line 57 and then defend in place. 


Counterattack through Objective E. 


2d echelon forces attack through Ist echelon. 


What special capabilities does the opposing MRB have? (Note 
- do not consider the artillery) (1) 


ils 


Engineer, chemical 


and bridging 
bridging and nuclear. 
and nuclear. 
and nuclear. 
and nuclear. 
or team has the highest personnel 


currently assigned to the heavy mcrtar 


2. Engineer, chemical, 
3. Chenical, bridgeng 
4. Engineer, chemical 
5. Engineer, bridging 
Which task force company 
Status? (4) 
1. Team A 
2. Company B 
3. Company C 
4. Team D 
What mission is 
platoon? (2) 
1. ODS to Team D. 
2. GS to the task force. 
SP Sete) (Solon 1s 
4. DS to Company C. 
5. DS to Team A. 


With which Wee a) 
communications? (3) 


ile 
ae 
3. 
4. 
a 
G4 
ie 


Team A 


Tean D 


Company C 


does the task force not have secure 


Company B and Company C 


Scout Platoon 


Heavy Mortar Platoon 
Antitank Platoon 
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Phase III Questions 


In view of tne current Situation, what action would you take 


to secure Objective E? 


Le 


4. 
on 


Have Team D hold its present position and direct Team 
A to pass through D and secure Objective £. 


Hold Team D in place until Team A can come abreast. 
Then attack the objective with both teams on line. 


Assuming permission. has keen granted to fire into .3d 
Brigade‘*s zone, direct Team A to suppress. by fire 
enemy elements on the high ground nor of Objective 
E while Team D continues the attack to the objective. 
Continue the attack exactly as planned by the OPORD. 


Other. 


In view of the current Situation, what action would you take 
to secure Objective F? 


ile 


Hold Com Sb Cemin: place unta. COG B. can ccme on 
line and then attack the objective with the two 
companies on line. 


ee HOld Company C in its fresent position and direct 
hd dened B to_.secure Ofjective F witn Company C 
Supporting by fire. 
3. Redefine ene nee boundary to include the high 
round between Objectives E and F. Direct Company C 
Oo secure that high ground and Company B to secure 
Objective F. 
4. Continue the attack exactly as planned by the OPORD. 
mae Other. 
Based on your revious decisions how would you alter the 
Mission aSsigned to the Heavy Mcrtar Platoon? 
6. DS Team A. 
7. oDS Team D 
Se. ODS Company B. 
wae Ds Company C. 
10. Remain GS. 
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APPENDIX G 
QUESTIONS FOR THE DEFENSIVE TACTICAL SITUATION 


Note - correct anSwer shown in parentheses following the 
question 


Phase I Questions 


How Many mechanized infantry companies are within the 
pattalion task force? (3) 


How many tank companies are within the battalion task force? 


(1) 


How many task force tactical communication links are werking 
but are nonsecure? (0) 


How many task force heavy mortars are operational? (4) 


Which task force unit has the greatest number of TOW assets? 


(3) 


1. Team A 
2. Company B 
36 Jeane 
4. Team D 


5. oCOUtC Platoon 
6. Heavy Mortar Platoon 


Which _task force unit has the greatest number of tank 
assets? (4) 


1. Team A 

2- Company B 

32. Teanwe 

4. Team D 

5. Scout Platoon 

6. Heavy Mortar Platoon 


Le 


Which if an task force unit haS an emergency resuppl 
requeSt for fHél? (3) bata oe 


i.  ceam A 

ee Company B 

3. Team C 

4. Team D 

Be oCOUt Platoon 

6. Heavy Mortar Platoon 


ech task force unit has the greatest need for ammunition? 


1. Team A 
2. Company B 
3. Team C 
4. Team D 


Be  ocOUut Platoon 
6. Heavy Mortar Platoon 


Which task force unit has priority of fires from the heavy 
mortar platoon? (1) 


1. Team A 
2a COMpany B 
3. Team C 
4. Team D 


5. Scout Platoon 
6. None. The mortars are in general support. 


wast is Team A'S personnel, weapons and equipment status? 


1. Personnel > 50, Weapons > 75, Eguipment > 50 
2. Personnel > 75, Weapons > 50, Equipment > 50 
3. Personnel > 75, Weapons > 75, Equipment > 75 
4. Personnel > 50, Weapons > 50, Equipment > 75 
5. Personnel > 50, Weapons > 50, Equipment > 50 
n identified approaching the 


How Many enemy tanks have bee 
task force position? (39) 


How nan motorized rifle battalions are within 2 kilometers 
of the Fulda River? (2) 


How Many enemy motorized rifle battalions have a chemical 
Gapability? (3 


1.233 


How Many enemy self-propelled artillery pieces have been 
reported? (6) 


What_is the current, disposition and composition of the first 
echelon motorized rifle battalicns? (2) 


1. The MRBs are in march cclunn each travelling west 
with 30 BMPs, 10 tanks and 3 BRDMs. 


2. The MRBS are in march ccluon each travelling west 
with 34 BMPs, 13 tanks and 3 BRDMs. 


3. The MRBs_ are in attack fcrmations, each heading west 
with 30 BMPs, 10 tanks and 3 BRDMs. 


4. The MRBS are in attack fcrmations, each heading west 
With 34 BMPs, 13 tanks and 3 BRDMs. 


5. The MRBs are stationary, each with 34 BMPs, 13 tanks 
and 3 BRDMs. 


Fhase II Questions 


, Many operational tanks are at Team A'ts battle position? 
many task force communicaticn links are presently down? 
How many task OrqS\taeee have an ammunition status of 75 


percent or below? 


How many ehemy tanks have been identified near the west edge 
of Engagement Area Red? (15) 


How many enemy anti-air vehicles are currently reported? (6) 
How many task force companies or teams (Team A, Co B, Tean 
Gin D) nave a personnel strength at or below 75 percent? 
How many task force heavy mortars are operational? (4) 


How many motorized rifle battalions are moving towards the 
task force zone of action? (3) 


Of these motorized rifle battalions, how many have deployed 
into attack formations? (2) 


How many,and what type of major weapons are currently opera- 
tional with Team C? (4) 


1. 9 APCs, 10 TOWs, 4 Dragons, 3 Mortars. 


2. 8 APCs, 4 TOWs, 4 Dragons, 3 Mortars. 
3. 7 APCs, 8 TOWs, 13° DEagonus, 2 (eerarc. 
4. 8 APCs, 9 TOWS, 5 Dragons, 3 ee -aEs. 
5s 939 APCs, 13 TOWs, 12 Dragoans, ee lemeacc- 
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What 


1s the composition of the enemy force near Battle 


Pesltion 2? (3) 


1 


An MRB.composed of 1 tank platoon, 3 motorized rifle 
companies plus an air-defense company. 


An MKB. composed of 1 tank company, 2 motorized rifle 
cOmpanies plus an air-defense company. 


An MRB,.composed of 1 tank company, 3 motorized rifle 
companies plus an air-defense company. 


An MRB composed of 4 motorized rifle companies plus 
an air-defense company. 


An MRB composed of 1 tank company and 4 notorized 
rifle companies. 


What is Team D's ammunition and POL status? (3) 


il 
Ze 
oe 
4. 
aie 


Ammunition > 50, POL > 75 
Ammunition > 50, POL > 50 
ANDUnVELOn > 75, POL > 50 
ADMUnTeLOn DpaeZ2S, POL > SC 
AMUNeLONn 2. 19, POL > 75 


What are the actions of enemy second echelon forces? (4) 


T. 


2. 


De 


A motorized rifle company in march column headin 
west with lead elementsS at the south-east corner o 
the task force zone. 


A motorized rifle company in attack formation heading 
west with lead elements at the south-east corner of 
the task force zone. 


A motorized rifle battalion in attack formation 
heading west with lead elements at the south-east 
corner of the task force zone. 


A motorized rifle battalion in march column headin 
west with lead elements at the south-east corner o 
the task force zone. 


A tank. battalion in march column heading _ west with 
lead elements at the south-east corner o£ the task 
force zone. 


What is the disposition of enemy first echelon forces? (1) 


‘le 


Two MRBS each with 1tank company and 3 motorized 
rifle companies in attack formations. 


One MRB with 1 tank company and 3 motorized rifle 
companies in attack formations. 


Two MRBS each with 1 tank platoon and 3 motorized 
rifle companies in attack formations. 


Two tank battalions each with 3 tank companies and 1 
motorized rifle company in attack formations. 


Two tank. battalions each with 1 tank company and 3 
motorized rifle companies in attack formations. 
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What is the most likely enemy ccurse of action? (5) 


1. Conduct a breakthrough along the avenue of approach 
through Engagement Area Tan and Company B's position. 


2. Attack across a wide frentage to destroy the entire 
task force. 


3. The Ist echelen will hold PESSaie positions and allow 
the 2d echelon to attack through to the west. 


4. Hold present positions and await reinforcements. 


5. Conduct a breakthrough alone the avenue of approach 
through Team A*s position to the west. 


What _special capabilities do the enemy motorized rifle 
battalions in the Ist echelon have? (Note - do not consider 
the artillery) (1) 

1. Engineer, chemical and bridging 

2. Engineer, chemical, bridsing and nuclear. 

3. Chemical, bridging and nuclear. 

4. Engineer, chemical and nuclear. 

5. Engineer, bridging and nuclear. 


Which task force company or téam has the lowest personnel 
Starus: (ih 


1. Team A 
2. Company B 
3. Team C 
4. Team D 


What mission 1S currently assigned to the heavy mcrtar 
platoon? (5) 


1. GS to the task force. 
2. WS toe leameD. 

5... Ss to Company... 

4s DS to Team C. 

5. DS to team A. 


With which ee Sy does the task force not have secure 
communications? (3) 


1. Team A 

2. Team A and Team D 

Soap leanne 

4. Company B and Team C 
5. Scout Platoon 

6. Heavy Mortar Platoon 
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Enemy 


Phase III Questions 


forces have penetrated Battle Position _1. What 


actions would you také to contain the penetration? 


fie 


4. 
Sie 


Direct Team A to displace to BP 5 (where. a_.cache of 
ammunition has been Staged), occupy and hold that 
position. 


Direct, Team A_ to displace to BP 5 and reinforce the 
team with 1 platoon from Company B. 


Direct corneas B to counterattack enemy elements hear 
BP 1 through Team A's position. 


Continue the mission with no change from the OPORD. 
Other. 


In view of the current situation, what action would you take 
regarding the northern flank of your zone? 


es 


Direct Team D to displace to BP 7 (where. a cacke of 


ammunition has been staged), ececupyeend hold that 
position. 
2. Reinforce Team D on BP Zz with one platoon from Tean 
3. Reinforce Team Don BP Z with one TOW section fron 
Team C and one from Company B. 
4. Continue the mission with no change from the OPORD. 
5. Other. 
Based on your revious decisiors how would you alter the 
Mission aSsigned to the Heavy Mcrtar Platoon? 
6. DS Team A. 
7. jODS Team D 
oe) DS Company 8B. 
Bea Do Tean C. 
10. Place in GS. 
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APPENDIX H 


FORTRAN PROGRAM 


see PURPOSE +++ - 

THIS PROGRAM PRESENTS A SERIES OF TACTICAL 
GUESTIONS TO THE SUBJECT AND RECORDS THE 
NECESSARY DATA FOR TESTING OF THE SYMBOLOGY 
EXPERIMENT ‘’S HYPOTHESES. 


PROGRAM DISPLAY_SYMEXP 


+#% VARIABLE DEFINITIONS #+# 
MAX_SUBUS = MAX NUMBER OF SUBJECTS 


MAX QUEST = MAX NUMBER OF QUESTIONS 

LOG_UNIT = LOGICAL UNIT NUMBER 

MAX TSN = MAX NUMBER OF TACTICAL SITUATIONS ~ 

ANSWER = ANSWER 

LasTi = TAC SIT #1 CURRENT SUBVECT NUMBER 

LAST2 = TAC SIT #2 CURRENT SUBVECT NUMBER 

TSiatG = TAC SIT #1 ARRAY OF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TSZATT = TAC SIT #2 ARRAY OF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TSiTIM = TAC SIT #1 ARRAY OF TIME TO CORRECT 
RESPONSE FOR EACH PHASE II QUESTION 
AND TIME TO RESPONSE FOR EACH PHASE III 
QUESTION 

TS2TIM = TAC SIT #2 ARRAY OF TIME TO CORRECT 


RESPONSE FOR EACH PHASE II QUESTION 
AND TIME TO RESPONSE FOR EACH PHASE ITI 
QUESTION 

TACS _ COUNT= TACTICAL SITUATION COUNT 


TACSNUM = TACTICAL SITUATION NUMBER 
CORR_ANS = CORRECT ANSWER 

QUEST_NUM = QUESTION NUMBER 

SUBU_ANS = SUBUECT’S ANSWER 


COMMON /A/ TSITIM. TS2TIM 

COMMON /B/ TS1ATT, TS2ATT 

COMMON /C/ LAST1,LAST2 

COMMON /D/ MAX_SUBUS, MAX_QUEST, LOG_UNIT 


REAL TS1TIM (20.15), TS2TIM (30,13) 
INTEGER TSIATT (30,15), TS2ATT (30,15) 
INTEGER SUBU_NUM, MAX_SUBUS, MAX_QUEST 
INTEGER QUEST_NUM, CORR_ANS 

INTEGER LAST1, LAST2 

INTEGER TACSNUM, MAXTSN, TACS_COUNT 
CHARACTER#1 ANSWER 


DATA MAX_SUBUS /15/ 

DATA MAX_QUEST /30/ 

DATA LOG_UNIT /4/ 

DATA MAXTSN Ver 

### RESET DATA FILES IF DESIRED ##» 


CALL CLR_SCRN 
TYPE *, ‘DO YOU WANT TO SET ALL DATA ARRAYS AND FILES’ 


a i3 


AaAAN 


aAaNagn 


40 


30 


VYCSs4 es PO) ZERO (Ole 

TYPE =," “ALL DATA WIE BE DESTROYED IF YOU DO. ’ 
ny Pee 

TYPES, “TYPE CHARACTER (CY OR N?}’ 


CALL READ_ANS (ANSWER) 


IFC ANSWER. EG. “Y’) THEN 
TYPE 8, °’ °% 
TYPE *, ‘ARE YOU SURE?’ 
TYPE *, ‘’ % 
TYPE +, ‘TYPE CHARACTER (Y OR N)’ 
CALL READ_ANS (ANSWER) 
IF (ANSWER. EG. ‘N’) THEN 


eq 10 46 
END IF 
LASTi = 0 
LAST2 = 0 
DO I = 1.,MAX_QUEST 


£5 

DO J = 1, MAX_SUBUS 
TSLTIM(I, J) 
TSiAiuels OD 
TS2TIM(I, J) 
TSZAT Clo) 

END DO 
END DO 


0.0 
0 
Be) 
0 


CALL OUT_DATA 
END IF 
TYPE #, *’ ° 
##% READ IN DATA FILES #+#+ 
CALL READ_DATA 
+%% SET TACTICAL SITUATION COUNT +++ 
TACS COUNT = t 
CALL CLR_SCRN 


##% END EXPERIMENT [IF SUBJECT HAS COMPLETED BOTH ##* 
SITUATIONS 


IF (TACS COUNT. GT. MAXTSN) THEN 
TYPE 3+, ‘sees EXPERIMENT [5 OQVER 3420 50264456 5ese st eset ’ 
TYPE #, ° ” 
TYPE #, ‘x##ee#e THANK YOU FOR PARTICIPATING 224% ’ 
TYPE #, ° % 
TYPE #, ‘% °% 


wee EXIT THE PROGRAM OR CONTINUE THE EXPERIMENT +++ 


TYPE *, ‘DO YOU WANT TO STOP THE EXPERIMENT?’ 
TYPE #, ‘TYPE CHARACTER ( Y OR N }’ 


CALL READ_ANS (ANSWER) 
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aaa 


AMO 


IF (4NSWER. EG. ‘Y‘) THEN 
TYPE #. ‘PROGRAM IS OVER‘ 
STGr 

END IF 


TYPE #, ‘NEXT SUBJECT PLEASE ‘ 
TYPES 
TYPE #. “TYPE: “C° WHENSREADY ~ 


TACS_COUNT = 1 
PAUSE 


END IF 


##% DISPLAY EXPERIMENT DESCRIPTION IF SUBJECT‘S FIRST TRIAL +++ 
IF (TACS_ COUNT. EQ. 1) THEN 


TYPE +. ’ The axperiment you are about to undergo involves an‘ 
TYPE #, ‘offensive and a defensive tactical situation. One’ 

TYPE #*. ‘situation will be presented using conventional symbology ‘ 
TYPE #. ‘and the other using enhanced symbology. ’ 

‘Vee + Each situation is divided into three phases. Phases [° 
TYPE #, ‘and II ask a series of questions requiring you to’ 

TYPE #. ‘extract. from the situation display and/or hard copy ‘ 
TYPE #, ‘messages, tactical information you would require to make‘ 
TYPE #, ‘a decision. Phase [II asks questions that require you‘ 
TYPE #, ‘to make decisions regarding the tactical employment of‘ 
TYPE *. ‘your forces. ° ‘ 

TYPES, 9 

TYPE -* “TYPE: “C* te Cant iNge 


PAUSE 

TYPE #,; ’ Phase I begins prior to enemy contact and is designed’ 
TYPE #, ‘to orient you to the situation. Some of the questions’ 
TYPE #. ‘expect a numerical answer and the others allow you to’ 
TYPE *. ‘select the best answer among a list of choices. In’ 

TYPE #, ‘either case you must get the correct answer before’ 

TYPE #, ‘proceeding. Your performance is not recorded so take’ 
TYPE #. ‘your time to become familiar with the situation and’ 

TYPE #. ‘symbology. ’ 

TYPES. 7 Phase [I begins a few hours later in the situation’ 
TYPE #, ‘after enemy contact has begun. The questions are’ 

TYPE *, ‘similar to those of Phase I but your performance is now’ 
TYPE *, ‘measured. Answer the questions as accurately as possible’ 
TYPE *, ‘in as Little time as possible. ‘ 

TYPE +, ’ Phase [II begins well into the situation. For each‘ 
TYPE #, ‘question. you will be given several courses of action’ 
TYPE #, ‘regarding the tactical employment of your units. Select’ 
TYPE *, ‘the best course of action based on the situation as it’ 
TYPE *, ‘has developed. Since there are no “correct” answers, you’ 
TYPE #, ‘will be asked to defend your choices. ’ 

ee ee 

TYPE #4; “TYPE: °C". 1S, CONTINUE” 


PAUSE 
END IF 


##% SELECT TACTICAL SITUATION ### 


oe 


aAaaAN 


100 


da= 
Ree 


+, ‘ENTER DESIRED TACTICAL SITUATION NUMBER’ 
#, ‘TYPE INTEGER 1 TO’. MAXTSN 


ACCEPT #, TACSNUM 


DO WHILE (TACSNUM. LT. 1. OR. TACSNUM. GT. MAXTSN?) 


TYPE #, ‘INVALID RESPONSE.... TRY AGAIN. ’ 
TYPE #, ‘TYPE INTEGER 1 TO’, MAXTSN 
ACCEPT #, TACSNUM 


END DO 


IF (TACS_COUNT. LE. MAXTSN) THEN 
TACS_ COUNT = TACS_COUNT + 1 
IF (TACSNUM. EG. 2) THEN 


GO TO 200 


END IF 


ELSE 


GO TO 350 


END IF 


CONT INVE 


#*## START TACTICAL SITUATION #1 (OFFENSE) ### 


CALL 


CALL 


Yee 
TYPE 
ie l= 
TYEE 
ive e 
TYPE 
Ne & 


PAUSE 


CLR_SCRN 


SETUP_TACS ( 1, LAST1, MAX_SUBUS ) 


*,; é fe 

*, “This i186 an offensive tactical situation in which your’ 
*, ‘battalion task force must operate against an enemy’ 

*, ‘motorized rifle battalion. The experiment monitor’ 

*, ‘will now brief the operation. See OPORD 1-65 ’ 

+, é é 


ieee: Co TOSCONTINGE © 


#ee% PHASE I GENERAL SITUATION «#+# 


CALL 
ee 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
as 
oe = 
PE 
vee 
ire 
Tvee 
TPE 
Ve 
Tvee 
Wiel 


CLR_SCRN 

*, ‘This is Phase I (Offense). Ask the experiment monitor ’ 

*, ‘to display the Phase [ situation. ’ 

+, ‘ ¢ 

*%, ‘The time is H-!15 minutes (020600). Preparatory fires are’ 
*, ‘underway, all units are enroute to the Line of Departure’ 
*#, ‘and as yet undetected The Scout Platoon has secured the’ 
*, ‘bridges and fording sites. An updated Intelligence’ 

+, ‘Summary has been received from Brigade. ’ 

*, f ¢ 

*, ‘Read the Phase I message traffic. Note this’ 

#, ‘traffic was received since the OPORD was issued and’ 

*, ‘prior to Phase I. “ 

*, e é 

+, “TYPE: “C“ TO BEGIN PHASE I GUESTIONS. BE SURE TO SELECT’ 
*, “THE BEST ANSWER FOR MULTIPLE CHOICE QUESTIONS. ’ 


Toe 


Oana 


PAUSE 
#4 PHASE I QUESTIONS ### 


CALL CLR_SCRN 

CORR_ANS = 3 

TYPE #, ‘How many mechanized infantry companies are within’ 
TYPE #, ‘the battalion task force?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE +*, ‘How many tank companies are within the battalian’ 
TYPE #,. ‘task force?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE *, ‘How many task force tactical communication links ’ 
TYPE #, ‘are working but are nonsecure?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 4 

TYPE +, ‘How many task force heavy mortars are operational?’ 
CALL CHK_ANS ( CORR_ANS }) 


CALL CLR_SCRN 

CORR_ANS = 7 

TYPE #, ‘Which task force unit has the greatest number af‘ 
TYPE #, ‘TOW assets?’ 


TYPE #, ° 

TYPE *, ‘ 1. Team A’ 

TYPE *#,‘ 2. Company 8’ 

TYPE #.° 3. Company C’% 

TYPE #*,° 4. Team D’ 

TYPE *, ‘ §. Seout Platoon’ 

TYPE #,‘ & Heavy Mortar Platoon’ 
TYPE #,’ 7. Antitank Platoon’ 


CALL CHK_ANS ( CORR_ANS >} 


CALL CLR_SCRN 

CORR_ANS = 4 

TYPE *, ‘Which task force unit has the greatest number af’ 
TYPE #, ‘tank assats?’ 


tie eer 

TYPE +,’ 1. Team A’ 

TYPE #,‘ 2. Company B’ 

TYPE #, ‘ 93. Company C’ 

TYPE #,‘ 4. Team D‘ 

TYPE *.°“ S. Scout Plateon’ 

TYPE #,‘ §&. Heavy Mortar Plataan’ 
TYPE #*,° 7. Antitank Platoon’ 


CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 2 

TYPE #. ‘Which, if any, task force unit has an emergency’ 
TYPE #, ‘resupply request for fuel?’ 

TYPE #,° ‘° 


2 


(Agr = 2 1. Team A’ 

TYPE #.‘ 2. Company 8B’ 

TYPE *,°% 3. Campany C’ 

TYPE #,‘ 4, Team D’ 

TYPE *#,° S&S. Seaut Platoon’ 

TYPE #,’ 6. Heavy Mortar Platoon’ 
TYPE #,’ 7. Antitank Platoon’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE +, ‘Which task force unit has the greatest need for’ 
TYPE a Raa 


TPE ea 

TYPE #,’ i. Team A‘ 

TYPE #.’ 2. Company 8’ 

TYPE +,‘ 3. Camoany C’% 

TYPE #*,‘ 4. Team D’ 

VYPESs7)° 2 Seaut Platoon “ 

TYPE #, ‘ 6 Heavy Mortar Platoon’ 
TYPE #, ’ 7. Antitank Platoon’ 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 7 

TYPE #. ‘Which task force unit has priority of fires from’ 
1S a heavy mortar platoon?’ 


TYPE *: ° 

TYPE +,’ 1. Team A’ 

TYPE +,’ 2. Campany 8B’ 

TYPE #.° 3. Company C’ 

TYPE +,’ 4. Team D’ 

TYPE St) 3. Scour Platoon ~ 

TYPE *,’ 6 Antitank Platoon’ 

TYPE +.‘ 7. None. The mortars are in general support’ 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 3 

TYPE +, ‘What is eam a’ ’s personnel. weapons and equipment ‘ 
TYPE +, aE S Se 


TYPE en, ’ 

TYPE +.’ 1. Personnel > 50. Weapons » 75, Equipment > 50° 
TYPE #,‘ 2. Personnel > 75, Weapons > 50. Equipment > 50’ 
TYPE #,‘ 3. Personnel > 75. Weapons >» 75, Equipment >» 735° 
TYPE +, ° 4. Personnel > 50. Weapons > SO, Equipment > 75’ 
TYPE #,’ 5S. Personnel > 50. Weapons > 50; Equipment > S50’ 
CALL CHK_ANS ( CORR_ANS ) | 


CALL CLR_SCRN 

CORR_ANS = 4 

TYPE +. ‘How many eanemy tanks have been identified in the’ 
TYPE *, ‘vicinity of Objective Az’ 

CALL CHK_ANS ( CORR_ANS )} 


CALL CLR_SCRN 
CORR_ANS = 1 
TYPE #. ‘How many motorized rifle companies are in defensive’ 
TYPE +#. ‘formations on Objectives A and BB?’ 
CALL CHK_ANS ( CORR_ANS ) 


les 


aang 


CALL CLR_SCRN 

TYPE #, ‘The following questions require the map frame directly ’ 

TYPE #, ‘east otf the ane you see. Ask the axperiment monitor to‘ 
TYPE *, ‘display the next frame and overlay before you proceed. ‘ 

TY ee 3; 7 ae 

TYPE +, ‘TYPE: “C“ TO CONTINUE ‘ 


PAUSE 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE *, ‘Does the enemy motorized rifle battalion within the’ 
TYPE #, ‘task force zone have a chemical capability?’ 

TYPE #, ‘(1 = yes, 2 = nao}’ 

CALL CHK_ANS ( CORR_ANS } 


CALL CLR_SCRN 

CORR_ANS = & 

TYPE #, ‘How many enemy self-propelled artillery pieces’ 

TYPE #, ‘have been reported in the task force zone of action?’ 
CALL CHK_ANS ( CORR_ANS } 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE #, ‘What is the current disposition and compositian’ 

TYPE #, ‘of the motorized rifle company located on Objective DOF’ 
Vide 

TYPE *,’ 1. The MRC is in a defensive formation with 7 BMPs’ 
TYPE, “ and is expected to delay. ‘ 

TYPE +, ‘ 


2. The MRC is in a defensive formation with 10 BMPs’ 
TYPE +, ° and is expected to defend in place. ‘ 
TYPE #, ’ 3. The MRC is in a defensive formation with 9 BMPs’ 
TYPE 4; “ and is expected to delay. ’ 
TYPE #,‘ 4 £4The MRC is withdrawing from the objective with’ 
TYPE +, ’ 9 BMPs. ‘ 
TYPE #,’ SS. The MRC is in an attack formation with 10 BMPs‘ 
TYPE +, ” and 3 tanks. ’ 


CALL CHK_ANS ( CORR_ANS ) 
### PHASE II GENERAL SITUATION +++ 


CALL CLR_SCRN 

TYPE +, ‘END OF PHASE I (OFFENSE) ° 

TYee 2 

TYPE #, ‘This is Phase II (Offense). Ask the experiment monitor “’ 
TYPE *, ‘to display the Phase II situation. ° 

T(PGat,. 4 

TYPE #*, ‘The time is H+2 hours (020815). The enemy has withdrawn’ 
TYPE *, ‘from obyectives A and B&B with forward elements delaying. ‘ 
TYPE #, ‘The task force has secured these obyectives. Both sides’ 
TYPE *, ‘have suffered casualties and the task force is still in’ 
TYPE #, ‘contact. The Scout Plataan is now screening the north’ 
TYPE + “flanks. 

TYPE oe ae 

TYPE *, ‘Read the Phase II message traffic. This traffic was’ 

TYPE *, ‘received after the start af Phase I and’ 

TYPE +, ‘prior to Phase II. “ 

TYPE #,/’ ¢ 

TYPE +, ‘TYPE: “C" WHEN READY FOR PHASE II GUESTIONS. BE SURE TO’ 
TYPE +, ‘SELECT THE BEST ANSWER FOR MULTIPLE CHOICE QUESTIONS AND’ 
TYPE +, ‘ANSWER AS ACCURATELY AS POSSIBLE, IN AS LITTLE TIME AS’ 
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(omen?) oO 


TYPE +, POSSIBLE. ’ 
UPA 6 ga ae a a eae 


PAUSE 
##*% PHASE [I QUESTIONS ##* 


CALL CLR_SCRN 
CORR_ANS = 9 
GQUEST_NUM 2 1 
TYPE *, ‘How many operational tanks are with Team 0D?’ 
CALECSTIME RESP < EASTI> TSITIMM TSTAtT, 
CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 1 
QUEST_NUM = 2 
TYPE #, ‘How many task force communication links are presently‘ 
TYPE *, “doun -~ 
CAGES TIME RESP € LCASTi. TSITIM, TSLATT,. 
CORR_ANS, QUEST_NUM } 


CALL CLR_SCRN 
CORR_ANS = 0 
QUEST_NUM = 3 
TYPE #, ‘How many task force units have an ammunition status of’ 
TYPE #*,. ‘75 percent or below?’ 
CALL TIME_RESP ( LAST1, TSITIM. TSILATT. 
CORR_ANS. QUEST_NUM ) 


CALL CLR_SCRN 
CCRR_ANS = 7 
QUEST_NUM = 4 
TYPE #. ‘How many enemy tanks have been identified in’ 
TYPE #, ‘the vicinity of Objective £7?’ 
CALE TIME RESP (€ CLASH. TSITIM, TSLATT, 
CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 4 
QUEST_NUM = 5 
TYPE #, ‘How many enemy self-propelled artillery pieces are’ 
TYPE #, ‘currently reported in the task force zone of actian?’ 
CALL TIME_RESP ( LAST1. TS1ITIM. TSIATT, 

CORR_ANS. QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 0 
QUEST_NUM = 6 
TYPE *, ‘How many task force companies or teams’ 
TYPE #, ‘(Team A. Co 8, Co CC. Team D) have a’ 
TYPE #, ’personnel strength at or below 75 percent?’ 
Call TIME RESP ( LAST!I. TSITIM, TSIART, 
CORR_ANS., QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 3 
GUEST_NUM = 7 
TYPE *, ‘How many task force heavy mortars are operational?’ 
CALL TIME_RESP ( LAST1., TSITIM. TSIATT, 
CORR_ANS., QUEST_NUM ) 


es 


Co 


CALL CLR_SCRN 
CORR_ANS = 1 
QUEST_NUM = 8 
TYPE #, ‘How many motorized rifle companies are withdrawing?’ 
CALL TIME_RESP ( LAST1I. TS1ITIM. TSILATT, 
CORR_ANS., QUEST_NUM > 


CALL CLR_SCRN 
CORR_ANS = 3 
QUEST_NUM = 9 
TYPE 4%, ‘How many motorized rifle companies remain in’ 
TYPE #, ‘defensive formations within the task force zone’ 
TYPE #, ‘east of grid line S$6?° 
CALL TIME_RESP ¢( LAST1, TSITIM., TSILATT, 
CORR_ANS. QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 2 

QUEST_NUM = 10 

TYPE #, ‘How many and what type of mayor weapons are’ 
TYPE #, ‘currently operational with Company C’*?‘ 


TYRES Rs 

TYPE #,° £4. 9 APCs, 13 TOWs, 8 Dragons, 3 Mortars. ’ 
TYPE #,‘ 2. 9 APCs, 3 TOWs, 9 Dragons, 3 Mortars. “ 
TYPE #,.’ 3. 7 APCs, & Dragons, 3 Mortars. ’ 

TYPE #,’ 4. 10 APCs. 4 TOWs. 4 Dragons: 3 Mortars. ‘ 
TYPE #,’ 3. 9 APCs, 3 TOWs., 9 Dragons. ‘ 


CALL TIME_RESP ( LAST1, TS1TIM, TS1ATT, 
CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 4 

QUEST_NUM = 11 

TYPE #, ‘What is the composition of the enemy force east ’ 
TYPE #, ‘of grid line 354 within Team D’’s zane?’ 


TYPE =, 

TYPE *,° 1. 1 tank platoon, 2 motorized rifle companies, ’ 

TYRoe ee - a motorized rifle platoon and an artillery battary. ‘ 
TYPE #, “ 2. 1 tank company, 2 motorized rifle companies, ‘ 

TYPE and an artillery battery. ° 

TYPE #,‘ 3. 1 tank company, 3 motorized rifle companies, ’ 

TYP se and an artillery battery. ‘ 

TYPE #, ‘ 4 #1 fank company, 2 motorized rifle companies. ° 

TYRE es, a motorized rifla platoon and an artillery battery. ‘ 
TYPE #,’ S. 1 tank company. 1 motorized ritle company, ’ 

TYPE ot, @ motorized rifle platoon and an artillery battery. ‘ 


CALL TIME_RESP ( LASTI., TS1TIM. TSILATT. 
CORR_ANS., QUEST_NUM }) 


CALL CLR_SCRN 

CORR_ANS = §$ 

QUEST_NUM = 12 

TYPE #, ‘What is Team D’’s ammunition and POL status?’ 
TYPE #, ° ~ 


TYPE *,’ 21. Ammunition > 50, POL > 75% 
TYPE #*, ’ 2. Ammunition > SO, POL > SO’ 
TYPE #. ’ 3. Ammunition > 75, POL > S0° 
TYPE #,.° 4. Ammunition >» 25, POL > 50° 
TYPE #, ‘ S. Ammunition > 75, POL > 795° 
CALL TIME_RESP ( LAST1, TSITIM., TSLATT, 
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CORR_ANS, GUEST_NUM > 


Call CUR USCA 

CORR_ANS = 4 

QUEST_NUM = 13 

TYPE +, ‘What are the actions of enemy forces on Obyective FF?’ 
TYPE 2) 


TYPE #, ’ 1. A motorized rifle battalion is defending in place ‘ 
TYPE #,° 2. A&A motorized rifle company is in an attack formation’ 
TYPE #, ° moving west. “ 

TYPE *,° 3. A motorized rifle company is withdrawing east. “ 

TYPE #.° 4 A motorized rifle company 1s in a defensive’ 

TYPE #, ‘ formation and 1s expected to defend in place. ° 

TYPE #,’ S. A motorized rifle company 13 1n a detensive’ 

vee 2. formation and is expected to delay. ’ 


Ca4LL TIME_RESP ( LAST1, TSITIM. TS1ATT, 
CORR_ANS, GUEST_NUM ) 


Cale ClRZSCRN 

CORR_ANS = 2 

QUEST_NUM = 14 

TYPE #, ‘What 16 the disposition of enemy forces on Obyective 0?’ 
eye Et ee 

TYPE #,° 1. A motorized rifle company 15 1n a defensive’ 


TYPE #, ¢ formation with 7 BMPs and 18s expected to ceerend' 
ives in place. ° 

TYPE #,’ 2. A motorized rifle company is in a defensive’ 
TYPE #, ’ formation with 7 BMPs and 16 expected to delay ’ 
TYPE #,’° 3. A motorized rifle platoon 1s ain a defensive’ 
[YP eS 2 formation with 4 BMPs and 1s expected to defend’ 
TYPE w= in glace. ’ 

TYPE #,° 4. A motorized rifle company 15 1n 32 defensive 
TYPE 3,7, Formation with 9 BMPs and 15 expected to delay. 
TYPE @, ° S A motorized rifle company 15 1n a defensive’ 
TYPE #, ° formation with 9 BMPs and 1s expected to detend‘ 
TYPE +, ° in oglaca. ‘ 


CALL TIME_RESP ( LAST1, TSITIM, TS1ATT, 
CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 3 
GUEST_NUM = 15 


TYPE #, ‘What 1s the most Likely enemy course of action?’ 
TYPE 2 


TYPE #,’ 72. Continué, to delay. ‘ 

TYPE #, ° 2. Defend in place from current positions. ‘ 

TYPE #, ° 3. Delay until grid line S37 and then defend in place ‘ 
TYPE #, “ 4. Counterattack through Objective €E. ’ 

TYPE #,° 5S. @d echelon forces attack through 1st echelon *’ 


CALL TIME_RESP « LASTi, TSiTIM, TSLaATT, 
CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = i 

QUEST_NUM = 16 

TYPE #, ‘What special capabilities does the opposing MRB have?’ 
TYPE #, ‘(Note =- do not consider the artillery)’ 

iP Ee we © 


TYPE #,° &. Engineer, chemical and bridging ‘ 
TYPE *, % 2. Engineer. chemical, bridging and nuclear ‘ 
TYPE #,° 3. Chemical, bridging and nuclear. “ 


Woy) 


aan 


TYPE *, ' 4. Engineer. chemical and nuclear. ‘ 


TYPE +.‘ 3. Engineer. Oridging and nuclear. “ 
CALL. TIME_RESP ¢( LASTI1, TSITIM., TSLATT. 
1 CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 4 

GUEST_NUM = 17 

TYPE #, ‘Which task force company or team has the’ 
TYPE #, ‘highest personnel status?’ 


TYPE Ge * 

TYPE =. ° #125 Teaqua7 
TYPE #, “ 2. Company 8° 
TYPE #,° 3. Company C’ 


TYPE +,’ 4 Team D’ 
CALL TIME_RESP ( LAST1. TS1TIM. TS1ATT, 
if CORR_ANS. QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 2 

QUEST_NUM = 18 

TYPE #, ‘What mission is currently assigned to the heavy mortar’ 
TYPE *, ‘platoon?’ 


TYPE +, ° 

TYPE +,’ ti. DS ta Team D. ‘ 

TYPE #,° 2. GS to the task force. ’ 
TYPE #,’‘ 3. DS ta Company 8. ’ 

TYPE *.’ 4. DS ta Company C. ’ 

TYPE #.° S$. DS to Team A. ° 


CALL TIME_RESP ( LAST1i, TSITIM, TSIATT, 
1 CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS =3 

QUEST_NUM = 19 

TYPE #. ‘With which unit(s} does the task force not have’ 
TYPE #, ‘secure communications?’ 


TYPE #,° ° 

TYPE +, ' 1. Team A’ 

TYPE #,“ 2. Team D’ 

TYPE #,° 3. Company C‘ 

TYPE +.’ 4. Company B and Company C’ 
TYPE *, ‘ §. Scout Platoon’ 

TYPE #,° 4 Heavy Mortar Platoon’ 
TYPE *,’ 7. Antitank Platoon‘ 


CALL TIME_RESP ( LAST1, TS1TIM, TSI1ATT, 
1 CORR_ANS, QUEST_NUM ) 


### PHASE III GENERAL SITUATION ##+# 


CALL CLR_SCRN 

TYPE +, ‘END OF PHASE II (OFFENSE) ‘ 

TYPE *, * * 

TYPE *. ‘This is Phase III (Offense). Ask the experiment monitor’ 
TYPE *, ‘to display the Phase III situation. ° 

ve ae ce ee 

TYPE #. ‘The time is H+6 hours (021215). Further casualties have’ 
TYPE *, ‘been suffered. The task force has secured Obyectives C’ 
TYPE +. ‘and D but the advance has slowed due to increased enemy ’ 
TYPE #., ‘resistance. ’ 

TYPE G33 
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a0n0 


TYPE *, ‘Read the Phase III (Qffense) message traffic. ' 

TYPE #, ‘This traffic was received after the start’ 

TYPE +, ‘of Phase II and prior to Phase [II. ’ 

TYPE os, ~~” 

TYPE #. ‘TYPE: “C" WHEN READY FOR PHASE III QUESTIONS. ° 

TYPE +, ‘REMEMBER. YOU WILL BE ASKED TO DEFEND YOUR ANSWERS. ’ 
TYPE #, °° “” 


PAUSE 
##% PHASE III QUESTIONS +++ 


CALL CLR_SCRN 

QUEST_NUM = 26 

TYPE #, ‘In view of the current situation, what action’ 
TYPE #, ‘would you take to secure OQbyective E?’ 

TYPE wr, 


TYPE #,° 1. Have Team D hold its present position and‘ 
TYPE 2, direct Team A to pass through D and secure’ 
TYPE Obyective E. ’ 

TYPE *,’ 2. Hold Team D in place until Team A can come’ 
TYPE +, ° abreast. Then attack the obyective with’ 
TYPE *, ° both teams on line. ’ 

TYPE #, ° 3. Assuming permission has been granted to fire’ 
TYPE +, ’ into 3d Brigade’’s zone, direct Team A to’ 
TYPE #, ° suppress by fire enemy elements on the high’ 
Ue s, En ground north of OQbyective E while Team D’ 
eS Ps continues the attack to the objective. ’ 


TYPE #,° 4. Continue the attack exactly as planned by’ 
TYPE ge. the OPORD. ’ 

TYPES. 7 7S. Other. 

CALL RCD_ANS ( LAST1., TS1TIM. TS1ATT, QUEST_NUM > 

TYPErsin 

TYPE #, ‘State why you selected this course of action on the’ 
TYPE +#, “form provided. ’ 

TYPE SS, "7 

TYPE #, ‘TYPE: “C" WHEN READY TO CONTINUE’ 


PAUSE 


CALL CLR_SCRN 

QUEST_NUM = 27 

TYPE *, ‘In view of the current situation, what action’ 
TYPE *, ‘would you take to secure Objective F?’ 


TYPE #,° * 

TYPE #,’ 1. Hold Company C in place until Company B’ 
TYPE, can come on line and then attack the’ 

nee 2. objective with the two companies on line. ’ 

TYPE *, ’ 2. Hold Company C in its present position and’ 
TYPE Ge, “ direct Company B secure Objective F with’ 

TYPE De,” Company C supporting by fire. ’ 

TYPE #,’ 3. Redefine Company C’’s boundary to include the’ 
TYPE. #, high ground between Objectives E€ and F. Direct’ 
yee ts.” Company C to secure that high ground and Company ’ 
TYPE +, Beto secure Objective F. ’ 


~ ~ x 


ie Ed 4. Continue the attack exactly as planned by’ 

TYPE +, the OPORD. ’ 

TYPE #,° 3. GQther. ’ 

CALL RCG_ANS ( LAST1. TS1TIM, TSLATT, QUEST_NUM ) 

TVPG. ro 

TYPE *, ‘State why you selected this course of action on the’ 


Sys) 


AAINAAN 


aAaaAN 


200 


ives 
ede 
Tyee 


PAUSE 


CALL 
QUEST 
vce 
iS 
iyes 
TYPE 
ie = 
ryYee 
IGS 
TYePeS 
Leal 
CALL 


CALL 
TYPE 
CALL 
TYPE 
id= 


PAUSE 
GO TO 
t#4 € 
tHe S 
CALL 
CALL 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 


PAUSE 


*, ‘form provided. ' 
+, ¢ ff 


#, ‘TYPE: “C“ WHEN READY TO CONTINUE ’ 


CLR_SCRN 

_NUM = 28 

+, ‘Based on your previous decisions, how would you’ 
#, ‘alter the mission assigned to the Heavy Mortar’ 
+, “Plataoan?’ 


+, ¢ ¢ 

#,° 1. BS Team A. ’ 

#%, / 2 DS Team De! 

+, ° 3. DS Company 8. ’ 

+, ° 4, DBS Company C. ’ 

#, ° §. Remain GS. ° 

RCD_ANS ( LAST1, TSITIM, TSLATT, QUEST_NUM ) 


CLR_SCRN 

+, ‘END OF TACTICAL SITUATION #1 (OFFENSE) ’ 
OUT_DATA 

+, 4 ¢ 

*, ‘TYPE: “C“ WHEN READY FOR NEXT EVENT’ 


SO 
ND OF TACTICAL SITUATION #1 +*4 
TART TACTICAL SITUATION #2 ##+ 
CLR_SCRN 


SETUP_TACS ( 2, LAST2, MAX_SUBUS } 


+, é ¢ 

%, ‘This is a defensive tactical situation in which your’ 
#, ‘battalion task force must operate against an enemy ’ 
#, ‘motorized rifle regiment. The experiment monitor ’ 

*, ‘will now brief the operation. See OPORD 2-85. ° 

+, c ¢ 

+, ‘TYPE: “C* TO CONTINUE “ 


#%# PHASE I GENERAL SITUATION #2++ 


CALL 
TYPE 
imea 
Tee 
yee 
TYPE 
TYPE 
Tyee 
TYPE 
Tyee 
ied) = 
TYPE 


CLR_SCRN 

*, ‘This is Phase I (Defense). Ask the experiment monitor’ 

#, ‘to display the Phase [ situation. ’ 

*, ‘The time is 2 hours prior to expected enemy contact’ 

#, °(02040C). The covering force has withdrawn and conducted ’ 
#, “a passage of lines through the designated passage point. ’ 
+, ‘The Scaut Platoon has passed through task force Lines as’ 
+, ‘well and is screening the southern flank. All task force’ 
+, “units are in position and have completed their defensive’ 
*#, ‘Oreparations. Several obstacles have been executed ’ 

#, ‘and a current Intelligence Summary has been received’ 
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NYP est Fron Eri gads. 

TV Ee ae 

TYPE +, ‘Read the Phase I message traffic. Note this’ 

TYPE +, ‘traffic was Teceived since the OPORD was issued and’ 
TYPE *, ‘prior to Phase I. ’ 

Wee 

TYPE *, “TYPE: “C“ TO BEGIN PHASE I GUESTIONS. BE SURE TO SELECT’ 
TYPE +, ‘THE BEST ANSWER FOR MULTIPLE CHOICE QUESTIONS. ‘ 

HYPE et. ° * , 


PAUSE 
##% PHASE I QUESTIONS +#+ 


CALL CLR_SCRN 

CORR_ANS = 3 

TYPE +, ‘How many mechanized infantry companies are within’ 
TYPE *, ‘the battalion task farce?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE *, ‘How many tank companies are within the battalion’ 
TYPE +, ‘task force?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 0 

TYPE +, ‘How many task force tactical communication Links’ 
TYPE *, ‘are working but are nonsecure?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 4 

TYPE +, ‘How many task force heavy mortars are operational?” 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 3 

TYPE *, ‘Which task farce unit has the greatest number of ’ 
TYPE *#, ‘TOW assets?’ 


TYPE #,° ¢ 

TYPE #.’ 1. Team A’ 

TYPE *,’ 2. Company 8B’ 

TYPE *, ° 3. Team C’ 

TYPE +,‘ 4. Team D’ 

TYPE #, ’ S. Scout Platoon ’ 

TYPE *, ’ 6 Heavy Mortar Platoon’ 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 4 

TYPE *, ‘Which task force unit has the greatest number of’ 
TYPE +#, ‘tank assets?’ 


EYPE, f° “ 

TYPE #, ° 1. Team A’ 

TYPE +,’ 2. Company B’ 

TYPE +,’ 3. Team C’% 

TYPE *,° 4. Team D’ 

Tees «6hCcS.. 6Scout Platoon 

TYPE +.’ 6. Heavy Mortar Platoon’ 
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Ca&LiL CAn_LANS i CUAR_ANS } 


CALL CLR_SCRN 

CORR_ANS = 2 

TYPE *. ‘Which. if any, task force unit has an emergency ’ 
TYPE #, ‘resupply request for fuel?’ 


TYPE #, ° 

TYPE #,’ 1. Team A’ 

TYPE #,.’ 2. Company 8B’ 

TYPE #,° 3. Team C’ 

TYPE #.° 4 Team D’ 

TYPE HH’ «6S Scout Platoon’ 
TYPEse Heavy Mortar Platoon’ 


o: 
CALL CHK_ANS ( CORR_ANS } 


CALL CLR_SCRN 

CORR_ANS = 5S 

TYPE *, ‘Which task force unit has the greatest need for’ 
TYPE #*, ‘ammunition?’ 


TYPE #,° ' 

TYPE +.’ 1. Team A’ 

TYPE #. °° 2. Company 8’ 

TYPE #,’ 3. Team C’ 

TYPE #,’ 4 Team D’ 

TYPE #,.’° SS. Seaut Platoon’ 

TYPE *,’ &. Heavy Mortar Platoon’ 


CALL CHK_ANS ( CORR_ANS } 


CALL CLR_SCRN 

CORR_ANS = 1 

TYPE *. ‘Which task force unit has priority of fires from’ 
TYPE +, ‘the. heavy mortar platoon?’ 


TYPE w,° ° 

TYPE #, * 1. Team A’ 

TYPE #,’ 2. Company B’ 

TYPE #. % 3. Team C’ 

TYPE +,’ 4 Team D’ 

TYPE #, “ 3S. Sceoaut Platoon’ 

TYPE +,’ & None. The mortars are in general support’ 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CCRR_ANS = 2 

TYPE #, ‘What is Taam A’’s personnel. weapons and equipment’ 
TYPE et) “status: “ 


PY Ree 

TYPE #,’ 1. Personnel >» 30. Weapons > 75. Equipment > SO’ 
TYPE #.’ 2. Personnel >» 75. Weapons > SO. Equigment >» SO’ 
TYPE +,’ 3. Personnel > 75, Weapons > 735, Equipment > 735’ 
TYPE #. ‘ 4, Personnel >» 50, Weapons » SO, Equipment > 75’ 
TYPE #,° 3. Personnel > 30. Weapons > SO, Equipment > 50’ 
CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 
TYPE #, ‘The following questions require the map frame directly ’ 
TYPE #,. ‘east of the one you see. Ask the experiment monitor to’ 


TYPE +, ‘display the next frame and overlay before you proceed. ’ 
TYEE es, “Ge 


TYPE *. “TYPE: “C“ 70 CONTINUE 


PAUSE 
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CALL CLR_SCRN 

CORR_ANS = 39 

TYPE #, ‘How many enemy tanks have been identified approaching’ 
TYPE *, ‘the task force positian?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 2 

TYPE #, ‘How many motorized rifle battalions are within’ 
TYPE #, “2 kilometers of the Fulda River?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 3 

TYPE #, ‘How many enemy motorized rifle ovattalions have a’ 
TYPE #, ‘chemical capability?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 6 

TYPE *#. ‘How many enemy self-propelled artillery pieces’ 
TYPE #, ‘have been reported?’ 

CALL CHK_ANS ( CORR_ANS ) 


CALL CLR_SCRN 

CORR_ANS = 2 

TYPE #, ‘What 16 the current disposition and caompositian’ 

TYPE *, ‘of the first echelon motorized rifle battalions?’ 

TYPE #,° % ; 

TYPE #, 1. The MRBs are in march column. each travelling west’ 


eye ey ee with 30 BMPs, 10 tanks and 3 BRDMs. ’ 

TYPE #,’ 2. The MRBs are in march column, each travelling west’ 
TYPE.” with 34 BMPs, 13 tanks and 3 BRDMs. ’ 

TYPE #,‘ 3. The MRBs ate in an attack formations. each heading‘ 
mY PE 4.) % west with 30 BMPs. 10 tanks and 3 BRDMs. ’ 

TYPE *, ‘ 4. The MRBs are in an attack formations. each heading’ 
AV PE ere west with 34 BMPs, 13 tanks and 3 BRDMs. ‘ 

TYPE *, ° 3. The MRBs are stationary. each with 34 BMPs, ' 

mY PE a 13 tanks and 3 BRDMs. “ 


CALL CHK_ANS ( CORR_ANS ) 
ex PHASE II GENERAL SITUATION ### 


CALL CLR_SCRN 

TYPE #, ‘END OF PHASE I (DEFENSE) ‘ 

ey PE oe eee 

TYPE #, ‘This is Phase II (Defense). Ask the experiment monitor’ 
TYPE #, ‘to display the Phase II Situation. ‘ 

Tyee. +) ae 

TYPE #, ‘The time 1s 3S hours after enemy contact began (021100) ° 
TYPE #, ‘Enemy units continue to advance and ist echelon elements ’ 
TYPE *, ‘have crossed the Fulda River Forward units of the task’ 
TYPE #. ‘force are in contact and casualties have been suffered ’ 
TYPE #, ‘an both sides. The task force rear area is receiving’ 
TYPE #, ‘enemy preparatory fires. ’ 

TYPE #, % % 

TYPE *, ‘Read the Phase [I message traffic. This traffic’ 

TYPE #, ‘was received after the start of Phase I and’ 

TYPE *#, ‘prior to Phase ITI. ’ 

ey EE. ee ee 
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TYPE #, ‘TYPE: “C“ WHEN READY FOR PHASE II QUESTIONS. BE SURE TO’ 
TYPE +, “SELECT THE BEST ANSWER FOR MULTIPLE CHOICE QUESTIONS AND’ 
TYPE +, “ANSWER AS ACCURATELY AS POSSIBLE, IN AS LITTLE TIME AS* 
TYPe -#) “POSSiace 

NVC Ee ee 


PAUSE 
##% PHASE II QUESTIONS +## 


CALL CLR_SCRN 
CORR_ANS = 4 
QUEST_NUM = 1 
TYPE #*, ‘How many operational tanks are at Team A’’s battle’ 
TYPE *) “gpositian?~ 
CALL TIME_RESP ( LAST2., TS2TIM. TS2ATT, 
CORR_ANS, QUEST_NUM } 


CALL CLR_SCRN 
CORR_ANS = 1 
QUEST_NUM = 2 
TYPE *, ‘How many task farce communication links are presently’ 
TYPE +#, ‘down?’ 
CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 
CORR_ANS, QUEST_NUM > 


CALL CLR_SCRN 
CORR_ANS = 2 
QUEST_NUM = 3 
TYPE +, ‘How many task force units have an ammunition status of’ 
TYPE *, ‘75 percent or below?’ 
CALL TIME_RESP ( LAST2., TS2TIM. TS2ATT, 
CORR_ANS., QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 15 
QUEST_NUM = 4 
TYPE *, “How many enemy tanks have been identified near’ 
TYPE *, ‘the west edge of Engagement Area Red?’ 
CALL TIME_RESP ( LAST2. TS2TIM. TS2ATT, 
CORR_ANS. QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = & 

QUEST_NUM = §$ 

TYPE #, ‘How many enemy anti-air vehicles are’ 

TYPE #, ‘currently reported?’ 

CALL TIME_RESP ( LAST2, TS2TIM., TS2ATT, 
CORR_ANS., QUEST_NUM ) 


CALL CLR_SCRN 
CORR_ANS = 1 
QUEST_NUM = 6 
TYPE +#, ‘How many task force companies or teams’ 
TYPE #, ‘(Team A, Co B. Team C. Team D) have a’ 
TYPE *, ‘personnel strength at or below 75 percent?’ 
CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 
CORR_ANS, QUEST_NUM }) 


CALL CLR_SCRN 
CORR_ANS = 4 
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QUEST_NUM = 7 

TYPE +, “How many task force heavy mortars are operational?’ 
CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 

) CORR_ANS. QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 3 

QUEST_NUM = 8 

TYPE +, ‘How many motorized rifle battalions are moving’ 
TYPE #, ‘towards the task force zone of action?’ 

CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 

4 CORR_ANS, QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 2 

QUEST_NUM = 9 

TYPE +, ‘Of these motorized rifle battalions, how many’ 
TYPE *, ‘have deployed into attack formations?’ 

CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 

1 CORR_ANS, QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 4 

QUEST_NUM = 10 

TYPE +, ‘How many and what type of major weapons are’ 
TYPE *, ‘currently operational with Team C?’ 


CRE tee 

TYPE *,’ 1. 9 APCs, 10 TOWs. 4 Dragons. 3 Mortars. ‘ 
TYPE #,° 2. 8 APCs. 4 TOWs. 4 Dragons. 3 Mortars. ’ 
TYPE *#, “ 3. 7 APCs. 8 TOWs, 13 Dragons. 3 Mortars. ’ 
TYPE #,’ 4. 8 APCs. 9 TOWs, S Dragons, 3 Mortars. ’ 
TYPE #,’ 5. 9 APCs. 13 TOWs, 12 Dragons, 3 Mortars. ’ 
CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 

1 CORR_ANS, QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 3 

QUEST_NUM = it 

TYPE #, ‘What is the composition of the enemy force’ 

TYPE *, ‘near Battle Position 27’ 

TYPE = ° ° 

TYPE +,’ 1. An MRB composed of i tank platoon, 3 motorized ’ 


TYPE #, ° rifle companies plus an air-defense company. ’ 
TYPE #,° 2. An MRB composed of i tank company, 2 motorized ’ 
TYPE +, ° rifle companies plus an air-defense company. ‘ 
TYPE #,° 3. An MRB composed of i tank company, 3 motorized ’ 
Tree se, ” Trifle companies plus an air-defense company. ‘ 
TYPE #, ° 4. An MRB composed of 4 motorized rifle companies’ 
vee ot; plus an air-detfense company. ° 

TYPE #, “ S. An MRB composed of i tank company and’ 

TYPE *, ° 4 motorized rifl@ companies. ” 

CALL TIME_RESP ( LAST2. TS2TIM, TS2ATT, 

1 CORR_ANS. QUEST_NUM } 


CALL CLR_SCRN 

CORR_ANS = 3 

QUEST_NUM = 12 

TYPE *, ‘What is Team D’’s ammunition and POL status?’ 

TYPE 4,’ ° 

TYPE +#, ’ Ammunition > 5S 
yo 


i POL > 73° 
TYPE *,’ 2. Ammunition 


CG, 
oS. Pat > 350° 
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ine 
nye 
Tyee 
CALL 


CALL 


+ ‘' 3. Ammunition > 7S. PCL 2 SO” 
+, " 4 Ammunition > 25, POL > 30’ 
+, §. Ammunition > 75S. POL > 75° 
TIME_RESP (€ LAST2, TS2TIM. TS2ATT. 
CORR_ANS, QUEST_NUM ) 


CLR_SCRN 


CORR_ANS = 4 
GUEST_NUM = 13 


TYPE 
yes 
Tyee 
TYPE 
TYPE 
TYPE 
is = 
ee 
TYPE 
tyes 
id= 
TYPE 
ie = 
TYPE 
vie = 
Tyres 
TYPE 
w= 
CALL 


CALL 


+, “What are the actions of anemy second echelon’ 
+, ‘forcas?’ 


a, / ¢ 

#,% 2. A motorized rifle company in march column heading ‘ 
+, / west with lead elements at the south-east corner’ 

+, / of the task force zone. ‘ 

+,‘ 2. A motorized rifle company in attack formation head-’ 
co ing west with lead elaments at the south-east’ 

Pw corner of the task force zone. ’ 

* ° 3 A motorized rifle battalion in attack formation’ 

%, heading west with lead elements at the south-east’ 
+, ’ corner of the task force zone. ’ 

%,’ 4 A& motorized rifle battalion in march column heading’ 
+, ° west with lead elements at the south-east corner’ 

Me ee of the task force zone. ’ 

%+,° SS. A tank battalion in march column heading ’ 

%, / west with lead elements at the south-east corner’ 
+ of the task force zone. ’ 

TIME_RESP ( LAST2, TS2TIM. TS2ATT, 


CORR_ANS, GUEST_NUM ) 


CLR_SCRN 


CORR_ANS = 1 
GUEST_NUM = 14 


TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
vee 
TYPE 
TYFE 
TYPE 
TYPE 
TPS 
TYRE 
CALL 


CALL 


+, ‘What is the disposition of enemy ist echelon forces?’ 
+, ° f 


+, 6 24. Two MRBs each with 1 tank company and 3 motorized ’ 


+, ¢ rifla companies in attack formations. ’ 

+, ° 2 One MRB with 1 tank company and 3 motorized’ 

+, rifle companies in attack formations. ’ 

+,‘ 3. Two MRBs each with 1 tank platoon and 3 motorized ‘ 
+, rifle companies in attack formations. ‘ 

2,‘ 4. Two tank battalions each with 3S tank companies’ 

+, ¢ and t motorized rifle company in attack formations. ° 
#, ‘ 3. Two tank bDattalions each with 1 tank company‘ 

eee and 3 motorized rifle companies in attack’ 

ce formations. ° 


TIME_RESP ( LAST2, TS2TIM, TS2ATT, 
CORR_ANS. QUEST_NUM ) 


CLR_SCRN 


CORR_ANS = 5 
QUEST_NUM = 15 


nee 
TYPE 
ieee 
TYPE 
Tet 
TYPE 
TYPE 
TYP 
Tyee 


+, ‘What is the most Likely enemy course of action?’ 
+, ¢ ¢ 


%, ° 1. Conduct a breakthrough along the avenue of approach ’ 


+, ¢ through Engagement Area Tan and Company B’’s’ 

cari position. ’ 

#,° 2. Attack across a wide frontage to destroy the entire’ 
ab ee task force. “ 

*, ° 3. The ist echelon will hold present positions and’ 

o,f allow thea 2d echelon to attack through to the wast. ’ 
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TYPE *,° 4 wHoid present positions and await reinforcements ‘ 
TYPE *.’ 5S. Conduct a breakthrough along the avenue of approach’ 
TYPE *, ’ tnrough Team A‘’s position to the west. ’ 
GALE TIME RESP < LAST2s TSSTIMs TS2ATT. 

CORR_ANS, QUEST_NUM } 


GALL CLR_SCRN 

CORR_ANS 2 1 

QUEST_NUM = 16 

TYPE *#, ‘What special capabilities do the enemy motorized rifle’ 
TYPE #, ‘battalions in the ist echelon have?’ 

TYPE *, ‘(Note - do not consider the artillery?’ 


TYPE #,° * 

TYPE #, % tt. Engineer. chemical and bridging. ’ 

TYPE #, ° 2. Engineer, chemical, bridging and nuclear. ‘ 
TYPE *, % 3. Chemical, briaging and nuclear. ‘ 

TYPE #,° 4. Engineer. chemical and nuclear ’ 

TYPE #.% 5. Engineer, bridging and nuclear ’ 


CALL TIME_RESP ( LAST2, TS2TIM, TS2ATT. 
CORR_ANS, GUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 1 

QUEST_NUM = 17 

TYPE #, ‘Which task force company or team’ 
TYPE #, ‘has the lowest personnel status?’ 


TYPE #,’ % 
TYPE *, ° 1. Team A’ 
TYPE #, ‘ 2. Company 8’ 


TYPE #,’ 3. Team C’ 

TYPE #,’ 4, Team D’ 

Ceack TIME RESP C Last2, TS2Ztim TS2aTtT. 
_CORR_ANS, QUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 5 

QUEST_NUM = 18 

TYPE #, ‘What mission is currently assigned to the heavy mortar’ 
ire *, olatoan-~ 


TyYeose, < * 

fivfeet, 1. GS €o (the task force.” 
TYPE #,‘ 2. DS to Team D. ’ 
iveeet,’ 455) OS to Company BG. ~ 

TYPE #.’ 4 DS to Company C. ’ 

TYPE #,’ 3. DS to Team A ‘% 


CALL TIME_RESP ( LAST2, TS2TIM, TS2ATT, 
CORR_ANS. QGQUEST_NUM ) 


CALL CLR_SCRN 

CORR_ANS = 2 

QUEST_NUM = 19 

TYPE #, ‘With which unit(s) does the task force not have’ 
TYPE #, ‘secure communications?’ 


TYPE #, °° ¢ 

TYPE #2, ’ 1. Team A’ 

TYPE #,° 2. Team A and Team D’ 
TYPE #,’ 3. Team C’ 

TYPE *, ’ 4 Company B and Team C’ 
TYPE *, ° 3. Scout Platoon’ 

TYPE #,‘ 6 Heavy Mortar Platoon’ 


CALL TIME_RESP ( LAST2, TS2TIM. TS2ATT, 
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CORR_ANS, QUEST_NUM > 


##% PHASE III GENERAL SITUATION #++ 


CALL 
TYPE 
TYPE 
TYPE 
TYPE 
ee 
tyes 
Tyee 
TYPE 
TYPE 
rac 
TYPE 
Tyee 
TYPE 
yee 
TYPE 
TYPE 
ie = 
TYPE 


PAUSE 


CLR_SCRN 


+, 
*, 


+, 


‘END OF PHASE II (DEFENSE) ’ 


é 


é 


‘This is Phase III (Befense). Ask the experiment monitor’ 
‘to display the Phase [II Situation. ’ 


‘The time is now 2 hours later (7 hours after initial’ 
‘enemy contact-O21300). Most of the task force is now in’ 
‘contact and the enemy advance is slowing. Enemy’ 
‘preparatory fires continue into the task force tone’ 
‘and further casualties have been suffered. ’ 


é 


é 


‘Read the Phase III (Defense) message traffic. ’ 
‘This traffic was received after the start’ 
Phase II and prior to Phase III. ’ 


f 


of 
, 


é 


‘TYPE: "C*“ WHEN READY FOR PHASE III GUESTIONS. ° 
“REMEMBER, YOU WILL BE ASKED TO DEFEND YOUR ANSWERS. ’ 


###% PHASE III QUESTIONS #34 


CALL CLR_SCRN 


QUEST_NUM = 26 ‘ 
#%, ‘Enemy forces have penetrated Battle Position 1. What’ 
‘actions would you take to contain the penetration?’ 


TYPE 
TPE 
TYPE 
TYPE 
TYPE 
TYPE 
TYPE 
TYPS 
TYPE 
TYPE 
TYPE 
TYPE 
CALL 
TYPE 
Tyee 
nYPe 
TYPE 
TYPE 


*, 


+, 


é 
é 
é 
é 
¢ 


é 


RCD 


+, 
*, 
+, 
+, 
v, 


PAUSE 


CALL CLR_SCRN 
27 


¢ 


é 


_ANS 


f 


- 


ee 


3 


Direct Team A to displace to BP S (where a cache’ 

of ammunition has been staged), occupy and hold’ 
that position. ’ 

Direct Team A to displace to BP S and reinforce’ 

the team with 1 platoon from Company B. ’ 

Direct Company B to counterattack enemy elements ’ 
near BP 1 through Team A’’s position. ’ 

Continue the mission with no change from the OPORD. ’ 
Other. ’ 

( LAST2. TS2TIM, TS2ATT, QUEST_NUM ) 


‘State why you selected this course of action on the’ 
‘form provided. ’ 


é 


é 


‘TYPE: “C“ WHEN READY TO CONTINUE ’ 


QUEST _NUM 
‘In view of the current situation, what action would’ 
‘you take regarding the northern flank of your zone?’ 


id= 
TYPE 
TYPE 
Rind so = 
Wide = 
TYPE 
TYPE 
PYRE 


+, 


é 


1. 


hy) 


Direct Team D to displace to BP 7 (where a cache of’ 
ammunition has been staged}, occupy and hold that’ 
position. ’ 

Reinforce Team D on BP 2 with one platoon from’ 

Team C. ’ 
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ire 
iy ee 
TYPE 
Nie dc) 
CALL 
Us oS 
Vets 
TYPE 
d= = 
TYPE 


PAUSE 


CALL 


‘ 3. Reinforce Team D on BP 2 with ane TOW sectian from’ 
#, “ Taam C and one from Company 8B. ° 

‘ 4. Continue the mission with no change from the OPORD. ‘ 
tee. Other, “ 
RCBD_ANS ( LAST2, TS2TIM. TS2ATT. QUEST_NUM } 
+, ¢ ¢ 
#, ‘State why you selected this course of action on the’ 
#, “form provided. ’ 
+, ¢ ¢ 
#, ‘TYPE: “C" WHEN READY TO CONTINUE ’ 


CLR_SCRN 


GQUEST_NUM = 28 


TYPE #, ‘Based on your previous decisions: how would you’ 
TYPE #. ‘altar the mission assigned to the Heavy Mortar’ 
TYPE #, ‘Platoon?’ 

TYPE Ree 

TYPE #,’ 1. DS Team A. ’ 

TYRES, ° 2. DS Team LC. 

TYPE #.’ 3. BS Company B. ’ 

TYPE =; ° 4. DS Taam C. “ 

TYPE Sar” 06 5S: Place in CS.” 

CALL RCD_ANS ( LAST2. TS2TIM. TS2ATT, GUEST_NUM } 

CALL CLR_SCRN 

TYPE +, ‘END OF TACTICAL SITUATION #2 (DEFENSE) ’ 

CALL OUT_BATA 

aay FE ee 

TYPE #, ‘TYPE: “C"“ WHEN READY FOR NEXT EVENT ’ 

PAUSE 

GO TO 50 


##% END OF TACTICAL SITUATION #2 (DEFENSE) #+# 


##% END OF THE LAST TACTICAL SITUATION #++ 


END 
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+##% PURPOSE #2# 

THIS SUBROUTINE SETS-UP THE EXPERIMENT TRIAL BY INCREMENTING 
THE SUBJECT NUMBER AND DISPLAYING ARRAY-FILL INFORMATION. 
SUBROUTINE SETUP_TACS (TACSRO. SUBNUM, MAXSUB } 


#¥#+ VARIABLE DEFINITIONS #3 


SUBNUM = SUBJECT NUMBER 

MAXSUB = MAX NUMBER OF SUBJECTS 
TACSRO = TACTICAL SITUATION NUMBER 
ANSWER = ANSWER 


INTEGER SUBNUM. MAXSUB, TACSRO 
CHARACTER#1i ANSWER 


CALL CLR_SCRN 
SUBNUM = SUBNUM + 1 


TYPE * ‘THIS {[& SITUATION NUMBER: ‘, TACSRO 
TYPE #, ‘MAXIMUM NUMBER OF SUBVJECTS: ‘, MAXSUB 
TYPE #, ‘CURRENT SUBJECT NUMBER IS: ‘, SUBNUM 


IF (SUBNUM. GT. MAXSUB>) THEN 
TYPE #, ‘ERROR: MAX NUMBER OF SUBJECTS EXCEEDED. ‘ 
TYPE #, ‘PROGRAM WILL STOP AUTOMATICALLY. ° 


TYPE #, ‘PROGRAM IS OVER’ 
STOP 


END IF 

TYPE #, ‘ ° 

TYPE *, ° ° 

TYPE +, ‘DO YOU WANT TO STOP THE EXPERIMENT 7° 
TYPE *, ‘(MOST CURRENT DATA IS ALREADY STORED) ‘ 
TYPE #, ‘ ° 

TYPE #, ‘ ¢ 

TYPE #, ‘TYPE CHARACTER ( Y OR N }’ 


CALL READ_ANS ( ANSWER } 

IF CANSWER. EG. ‘Y‘') THEN 
TYPE #, ‘PROGRAM IS OVER’ 
STOP 

END IF 


CALL CLR_SCRN 

TYPE #, ‘SUBUYECT NUMBER IS: ‘, SUBNUM 
TYPE #, ° ¢ 

TYPE #, * ¢ 


RETURN 
END 


150 


AANNKNAAANAN 


AANDANAAANANA 


aaa 


Aan 


##% PURPOSE #++ 


THIS SUBROUTI 
RESPONSE AND 


NE CHECKS THE ACCURACY OF THE SUBJECT ’‘S 
RECORDS THE TIME AND NUMBER OF ATTEMPTS 


TO CORRECT RESPONSE FOR PHASE II QUESTIONS. 


SUBROUTINE TI 


%##% VARIABLE 
TIME_COUNT 
DELTA 
TEMP 1 
TEMP2 
ATTMP_NUM 


REAL TEMP1 (3S 


INTEGER TEMP2 


ME_RESP ( SUBJ_NUM, TEMP1, TEMP2, 
CORR_ANS, QUEST_NUM ) 


DEFINITIONS +++ 

ELAPSED TIME 

TIME PARAMETER FOR SYSTEM ROUTINE SECNDS 
TIME TO CORRECT RESPONSE ARRAY 

NUMBER OF ATTEMPTS TO CORRECT RESPONSE ARRAY 
ATTEMPT NUMBER 


0,15), TIME_COUNT, DELTA 
(30.15), ATTMP_NUM 


INTEGER CORR_ANS, SUBUJ_ANS, SUBU_NUM, QUEST_NUM 


ATTMP_NUM = © 


SUBU_ANS = 999999 


w%#% ZERO AND 


TIME_COUNT = 


START THE CLOCK +++ 


(Ol 18, 


DELTA = SECNDS (0. 0) 


##% LOOP UNTI 


BDO WHILE (SUB 


i SUBJECT’S RESPONSE [S CORRECT #++ 


J_ANS. NE. CORR_ANS } 


ACCEPT #*, SUBU_ANS 
TIME_COUNT = SECNDS(DELTA) 
ATTMP_NUM . = ATTMP_NUM + 1 
IF (SUBUJ_ANS. NE. CORR_ANS) THEN 
TYPE #, ‘ANSWER INCORRECT’ 
END IF 
END DO 


#+#% RECORD THE DATA 223+ 


TEMP 1 (QUES 


TEMP 2 (QUEST _NUM, SUBJ _NUM?} 


RETURN 
END 


T_NUM, SUBU_NUM) = TIME_COUNT 


ATTMP_NUM 


15a 
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+%*%# PURPOSE +++ 

THIS SUBROUTINE CHECKS THE ACCURACY OF THE SUBJECTS 
RESPONSE FOR PHASE I QUESTIONS. 

SUBROUTINE CHK_ANS ( CORR_ANS ) 


INTEGER CORR_ANS, SUBU_ANS 
SUBU_ANS = 999999 


*##* LOOP UNTIL THE SUBUECT‘’S RESPONSE IS CORRECT +** 
DO WHILE (SUBU_ANS. NE. CORR_ANS) 
ACCEPT *, SUBU_ANS 
IF (SUBU_ANS. NE. CORR_ANS) THEN 
TYPE #, ‘ANSWER INCORRECT‘ 
END IF 
END DO 


RETURN 
END 


###% PURPOSE #+#+# 

THIS SUBROUTINE RECORDS THE SUBJECT‘’S ANSWER AND 
TIME TO RESPONSE FOR PHASE III QUESTIONS. 
SUBROUTINE RCD_ANS (SUBUJ_NUM,. TEMP 1, TEMP2, QUEST_NUM) 


wee VARIABLE DEFINITIONS #*# 


TIME_COUNT = ELAPSED TIME 

DELTA = TIME PARAMETER FOR SYSTEM ROUTINE SECNDS 
TEMP = TIME TO CORRECT RESPONSE ARRAY 

TEMES = NUMBER OF ATTEMPTS TO CORRECT RESPONSE ARRAY 


REAL TEMP1 (30.15), TIME_COUNT, DELTA 
INTEGER TEMP2 (30,15}. SUBU_NUM. QUEST_NUM 
INTEGER SUBU_ANS 

%##% ZERO AND START THE CLOCK 2##+* 


TIME_COUNT = 6.0 
DELTA = SECNDS (0.0) 


ACCEPT #, SUBU_ANS 
TIME_COUNT = SECNDS(DELTA) 


### RECORD THE DATA ##* 


TEMP 1(QUEST_NUM, SUBJ_NUM) = TIME_COUNT 
TEMP2(QUEST_NUM, SUBU_NUM) = SUBU_ANS 
RETURN 

END 


oe 
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#+#% PURPOSE x 
THIS SUBROUTINE READS IN THE TIME AND ATTEMPT-NUMBER 
ARRAYS FROM THE DATA FILES. 


SUBROUTINE READ_DATA 


##% FILE DEFINITIONS #+## 

TACSITIM. DAT TAC SIT #1 TIME DATA FILE 

TACS2TIM. DAT TAC SIT #2 TIME DATA FILE 

TACSLATT. DAT TAC SIT #1 ATTEMPT-NUMBER DATA FILE 
TACS2ATT. DAT TAC SIT #2 ATTEMPT-NUMBER DATA FILE 


e#% VARIABLE DEFINITIONS #++# 


MAX_SUBUS = MAX NUMBER OF SUBJECTS 

MAX QUEST = MAX NUMBER OF QUESTIONS 

LOG_UNIT = LOGICAL UNIT NUMBER 

LAST1 = TAC SIT #1 CURRENT SUBJECT NUMBER 

LAST2 = TAC SIT #2 CURRENT SUBJECT NUMBER 

TSLATT = TAC SIT #1 ARRAY OF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TS2ATT = TAC SIT #2 ARRAY OF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TS1TIM = TAC SIT #1 ARRAY OF TIME TO CORRECT 
RESPONSE FOR EACH PHASE II QUESTION 
AND TIME TO RESPONSE FOR EACH PHASE III 
QUESTION 

TS2TIM = TAC SIT #2 ARRAY OF TIME TO CORRECT 


RESPONSE FOR EACH PHASE II QUESTION 
-AND TIME TO RESPONSE FOR EACH PHASE IIT 
QUESTION 


COMMON /A/ TS1iTIM, TS2TIM 

COMMON /B/ TS1ATT, TS2ATT 

COMMON /C/ LAST1L, LAST2 

COMMON /D/ MAX_SUBJS, MAX_QUEST, LOG_UNIT 


REAL TSiITIM (30,15), TS2TIM (30, 15) 
INTEGER TS1iATT (30,15), TS2ATT (30, 15} 
INTEGER MAX_SUBUJS. MAX_QUEST 

INTEGER LAST1, LAST2 


CALL READ_TIMES( ’TACSITIM. DAT’, TSiTIM, 


1 LOG_UNIT, MAX_QUEST, 
2 MAX_SUBUS, LASTi ) 
CALL READ_ATMPS( ’TACSLATT. DAT’, TSLATT, 
1 LOG_UNIT, MAX_QUEST, 
2 MAX _SUBUS, LAST1 ) 
CALL READ_TIMES( ‘TACS2TIM. DAT’, TS2TIM, 
1 LOG_UNIT, MAX_QUEST, 
2 MAX_SUBUS, LAST2 ) 
CALL READ_ATMPS( ’TACSZATT. DAT’, TS2ATT, 
i LOG_UNIT, MAX_QUEST, 
nm MAX_SUBUS, LAST2 ) 
RETURN 
END 
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##% PURPOSE +##+ 

THIS SUBROUTINE READS IN THE TIME BATA ARRAY CALLED 

BY SUBROUTINE READ _ DATA 

SUBROUTINE READ_TIMES (FILENAME, TEMP, LU, IMAX, JMAX, PARI) 


##% VARIABLE DEFINITIONS ##+ 


FILENAME = DATA FILE NAME 

TEMP = DATA ARRAY 

LU = LOGICAL UNIT NUMBER 
IMAX = MAX NUMBER OF QUESTIONS 
JMAX = MAX NUMBER OF SUBJECTS 
PARI = CURRENT SUBJECT NUMBER 
I, J = COUNTERS 


REAL TEMP CSC, 15) 

INTEGER LU. IMAX., JMAX, PARI. I. J 
CHARACTER#12 FILENAME 

CHARACTER#12 DUMMY 


OPEN (UNIT=LU, FILE=FILENAME ) 
TYPE #, “READING FROM: ‘, FILENAME 
READ (LU, 35) DUMMY 

S FORMAT (57X, A122) 


READ (LU, 10) PARI ; 
10 FORMAT (1X, 14) 


READ (LU,20) (I, (TEMPC(I, J}, J=l, JMAX }), I =1, IMAX) 

20 FORMAT (1X, 14, 2X, F6. 2, 2X, FS. 2, 2X, F6&. 2, 2X, FS. 2, 2X, FS. 2, 2X, 
1F6. 2: 2X, Fé. 2, 2X; Fé. 2: 2X, Fé. 2, 2X, FS. 2 2X, FS. 2, 2X, FS. 2: 2X, 
2F6.2,2X,F6. 2,2X, FS. 2} 

CLOSE (UNIT=LU) 


RETURN 
END 
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##% PURPOSE ##+ 

THIS SUBROUTINE READS IN THE ATTEMPT-NUMBER ARRAY CALLED 
BY SUBROUTINE READ_DATA. 

SUBROUTINE READ_ATMPS (FILENAME, TEMP, LU, IMAX, UMAX, PARI? 


##% VARIABLE DEFINITIONS +#+ 


FILENAME = DATA FILE NAME 

PS ale = DATA ARRAY 

LU = LOGICAL UNIT NUMBER 
IMAX = MAX NUMBER OF QUESTIONS 
IMAX = MAX NUMBER OF SUBJECTS 
PARI = CURRENT SUBJECT NUMGER 
Ir J = COUNTERS 


INTEGER TEMP (30.15), IMAX. JMAX,. LU. PARI, I. J 
CHARACTER#1i2 FILENAME 
CHARACTER#1i2 DUMMY 


OPEN (UNIT=LU, FILE=FILENAME } 
TYPE #, ‘READING FROM: ‘°, FILENAME 
READ (LU,5) DUMMY 

FORMAT (41X, A1l2) 


READ (LU, 10) PARI 
FORMAT (1X, 14} 


20 FORMAT (1X, I[4, 2X. 14, 2X, 14, 2X, 14, 2X, 14, 2X, 14, 2X, 14. 2X, 


1I14, 2X. 14. 2X. 14, 2x. 14, 2X. 14. 2X. 14, 2X, [4. 2X. 14, 2X, T4) 
CLOSE (CUNIT=LU } 


RETURN 
END 
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##n PURPOSE +++ 
THIS SUBROUTINE WRITES THE TIME AND ATTEMPT-NUMBER 
ARRAYS TO THE DATA FILES. 


SUBROUTINE OUT_DATA 


#ee FILE DEFINITIONS +++ 

TACSITIM DAT = TAC SIT #1 TIME DATA FILE 

TACS2TIM. DAT = TAC SIT #2 TIME DATA FILE 

TACSIATT DAT = TAC SIT #1 ATTEMPT-NUMBER DATA FILE 

TACSZATT. DAT = TAC SIT #2 ATTEMPT-NUMBER DATA FILE 

#e* VARIABLE DEFINITIONS +2» 

MAX _SUBUS = MAX NUMBER OF SUBJECTS 

MAX QUEST = MAX NUMBER OF QUESTIONS 

LOG_UNIT = LOGICAL UNIT NUMBER 

LAST1 =z TAC SIT #1 CURRENT SUBJECT NUMBER 

LAST2 = TAC SIT #2 CURRENT SUBJECT NUMBER 

TSLATT = TAC SIT #1 ARRAY GF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TS2ATT = TAC SIT #2 ARRAY OF NUMBER OF ATTEMPTS 
TO CORRECT RESPONSE FOR EACH PHASE II 
QUESTION 

TSLUTIM = TAC SIT #1 ARRAY OF TIME TO CORRECT 
RESPONSE FOR EACH PHASE II GUESTION 
AND TIME TO RESPONSE FOR EACH PHASE ITI 
QUESTION 

TS2TIM = TAC SIT #2 ARRAY OF TIME TO CORRECT 
RESPONSE SOR EACH PHASE II QUESTION 
AND TIME TO RESPONSE FOR EACH PHASE III 
QUESTION 

COMMON /A/ TSLTIM, TS2TIM 

COMMON /8/ TSLATT. TSZATT 

COMMON /C/ LAST1L, LAST2 

COMMON /D/ MAX_SUBUS, MAX_GUEST, LOG_UNIT 


REAL TSITIM (30.13). TS2tin C207) 


INTEGER TSLATT (30,15), TS2ATT (30,15) 

INTEGER MAX_SUBUS, MAX_GUEST 

INTEGER LAST1. LAST2 

TYPE #, ‘STORING DATA IN FILES.... STANDBY’ 

TYPE *#, ’ ¢ 

CALL FILE_TIMES (‘’TACSITIM. DAT’, TS1TIM. LOG_UNIT, 
1 MAX_QUEST, MAX_SUBUS. LAST1 ) 
CALL FILE_ATMPS (’TACS1LATT. DAT’, TS1ATT. LOG_UNIT, 
1 MAX _QUEST, MAX_SUBUS, LAST1 } 
CALL FILE_TIMES (’TACS2TIM. DAT’, TS2TIM. LOG_UNIT, 
1 MAX GUEST, MAX_SUBUS, LAST2 ) 
CALL FILE_ATMPS (‘TACSZATT. DAT’, TSZATT. LOG_UNIT, 
1 MAX _GUEST, MAX_SUBUS, LAST2 ) 
RETURN 

END 
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#H#4 PURPOSE +444 

THIS SUBROUTINE WRITES THE TIME DATA ARRAY CALLED BY 
SUBROUTINE OUT_DATA TO THE APPROPRIATE DATA FILE, AND 
SUMS THE PHASE II AND PHASE III TIMES BY SUBJECT. 


SUBROUTINE FILE_TIMES (FILENAME, TEMP, LU, IMAX, JMAX, PARI ) 


e#*e# VARTABLE DEFINITIONS #4 


FILENAME = DATA FILE NAME 

TEMP = DATA ARRAY 

LU = LOGICAL UNIT NUMBER 

IMAX = MAX NUMBER OF QUESTIONS 

JMAX = MAX NUMBER OF SUBJECTS 

PARI = CURRENT SUBJECT NUMBER 

i. J = COUNTERS 

TSUMITI = TIME SUM ARRAY FOR PHASE II 
TSUMITI = TIME SUM ARRAY FOR PHASE III 

FRT IME = FRIENDLY TIME SUM ARRAY FOR PHASE II 
ENT IME = ENEMY TIME SUM ARRAY FOR PHASE ITI 


REAL TEMP (SO,150. TSUMiIe(iSo, wSUMIII (is) 
REAL FRIIME (iS), ENTIME CIES) 

INTEGER IMAX, JMAX., PARI, I. Js LU 
CHARACTER#i2 FILENAME 


DO J = i. JMAX 
FRTIME(J) = 0.0 
ENTIME(J) = 0.6 
TSUMIT(CU} = 6.6 
TSUMIIICJ? = 0.0 

END DO 


DG 1 + iF ee 
TSUMIICJ) = TSUMII(CJ) + TEMPCTI, J) 
END DO 
DO f = 26 30 
TSUMITICJ) = TSUMITICJ) + TEMPCTI, J} 
END BO 
END DO 


DO J = i. JMAX 
FRIIME (J) = TEMP (1, J)+TEMP (2, JX +TEMP (CS, J) +TEMP(G, J) 


i +TEMP (7, JD +TEMP (10, J) +TEMP (12, J) 

= +TEMP (17, J}+TEMP (18, J)+TEMP (19, J) 
ENTIME(J? = TSUMIT(JI-FRTIME(U) 

END DO 


TYPE # ‘WRITING TO: °%. FILENAME 
OPEN (UNIT=LU, FILE=F ILENAME?> 


WRITE (LU.S) FILENAME 
S FORMAT (57X, Ai2) 


WRITE (LU, 10) PARI 
10 FORMAT (1X, [4) 
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WRITE (LU. 20) (1. (TEMP(1,J), J = £1, JMAX), I = ft. IMAX) 

20 FORMAT (1X, I14,2xX,F6. 2. 2X, F&. 2, 2X, FS. 2, 2X, Fh. 2, 2X, FS. 2, 2X, 
1F4&. 2, 2X. FS’. 2, 2X, FS. 2, 2X. FS. 2,2X, FS. 2, 2X, FS&. 2, 2X, FS. 2, 2X, 
QF 6. 2. 2X, F&. 2,2X, FS. 2) 


WRITE (LU, 21) ‘PHASE II FRIENDLY TIME’ 
2i FORMAT (7/7, S1X. A222. /) 


WRITE (LU, 22) (FRTIMECJ),. J = t. JMAX) 
22 FORMAT (6X, F7. 2, 1X, F7. 2, 1X. F7. 2, 1X, F7. 2, 1X, F7. 2, 1X, 
1F7.2, 1X, F7.2, 1X, F7. 2. 1X, F7. 2, 1X, F7. 2, 1X, F7. 2. 1X, F7. 2, 1X; 
Q2F7.2,1X.F7. 2,1X,F7. 2) 


WRITE (LU. 23) ‘PHASE II ENEMY TIME’ 
23 FORMAT (7/7, 52X.A19, 7) 


WRITE (LU, 24) (ENTIME(J), J = 1. JMAX) 
24 FORMAT (6X, F7. 2, 1X.F7.2. 1X, F7. 2, 1X, F7. 2, 1X, F7. 2, 1X, 
LF7. 2, 1X,F7.2, 1X, F7. 2. 1X, F7. 2. 1X, F7. 2, 1X, F7. 2, 1X. F7. 2, 1X, 
2F7.2.1X,F7.2, 1X, F7. 2) 


WRITE (LU, 25) ‘’PHASE II TIME TOTALS’ 
25 FORMAT (/,52X, A200. /) 


WRITE (LU, 3O) (TSUMIT(U),. J = 1, JUMAX) 

30 FORMAT (6X, F7.2,1X.F7.2, 1X, F7. 2, 1X, F7. 2. 1X, F7. 2, 1X, 
LF7. 2, 1X, F7.2,1X,F7.2, 1X. F7. 2, 1X,F7.2, 1X, F7.2,1X,F7. 2, 1X, 
QF7.2,1X,F7.2, 1X. F7. 2) 


WRITE (LU, 35) ‘PHASE IIT TIME TOTALS’ 
35 FORMAT (7/7. S2X, A2l. /) 


WRITE (LU. 40) (TSUMITI(CJ),. J = 1. JMAX) 

40 FORMAT (6X,F7. 2, 1X. F7.2: £X,F7. 2, 1X,F7. 2, 1X, F7. 2, 1X, 
1F7.2,1X,F7.2,1X,.F7.2, 1X. F7.2, 1X, F7. 2, 1X, F7. 2, 1X, F7. as 1X, 
2F7.2, 1X, F7. 2, 1X. F7. 2) 

CLOSE (CUNIT=LU) 


RETURN 
END 
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#t#+ PURPOSE #++ 

THIS SUBROUTINE WRITES THE ATTEMPT-NUMBER DATA ARRAY CALLED 
BY SUBROUTINE OUT_DATA TO THE APPROPRIATE DATA FILE AND 
TOTALS THE NUMBER OF QUESTIONS CORRECTLY ANSWERED ON THE 
SUBJECTS FIRST TRY. 


SUBROUTINE FILE_ATMPS (FILENAME, TEMP, LU, IMAX, JMAX, PARL >} 


### VARIABLE DEFINITIONS ##+ 


FILENAME = DATA FILE NAME 

TEMP = DATA ARRAY 

LU = LOGICAL UNIT NUMBER 

IMAX = MAX NUMBER OF QUESTIONS 

JMAX = MAX NUMBER OF SUBJECTS 

PARL = CURRENT SUBJECT NUMBER 

I, J = COUNTERS 

SCORE = PHASE II NUMBER OF CORRECTLY ANSWERED QUESTIONS 
ON FIRST TRY BY SUBJECT 

FRSCORE = PHASE II FRIENDLY SCORE 

ENSCORE = PHASE II ENEMY SCORE 


INTEGER TEMP (30.15). LU. IMAX, JMAX., PARI, SCORE (15) 
INTEGER FRSCORE (15). ENSCORE (15) 
CHARACTER#12 FILENAME 


DO J = 1. JMAX 


SCORE(JU)} = 0 
FRSCORE(J) = O 
ENSCORE(J) = 0 

END DO 


DO J = Ll. JMAX 
DO I = 1. 25 
IF (TEMP CI, J}. €@. 1) THEN 

SCORE(J) = SCORE(U) + 1 

a AO Se tials 
FRSCORE(JISFRSCORE( UU) +1 

ELSE IF (1.€@.2) THEN 
FRSCORE (J) =FRSCORE (Ud +1 

ELSE IF (I.€@.3) THEN 
FRSCORE (J) =S=FRSCORE(J)+1 

EESE IF eel 6G 36s nemM 
FRSCORE (J) =FRSCORE( JU} +1 

ELSE Tey Cl ees 7) siren 
FRSCORE(J)=FRSCORE (J) +1 

ELSE IF (1. 6G. 10) THEN 
FRSCORE (JISFRSCORE (UU) +1 

ELSES Peel Gal] ) Shen 
FRSCORE (J) =FRSCORE( JU) +1 

PESE Sle eG) 7) ihe 
FRSCORE ( J} =FRSCORE( Ud +1 

ELSE IF (Cl>E@) fe). THEN 
FRSCORE (J) =FRSCORE(JUd+1 

ELSE IF (I. &@. 19) THEN 
FRSCORE (J) =FRSCORE (JU) +1 

END IF 

END IF 
END DO 
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ENSCORE( J) = SCORE(J)-FRSCORE(U) 
END DO 


OPEN (UNIT=LU, FILE=FILENAME? 
TYPE #,. ‘WRITING TO: *%. FILENAME 


WRITE (LU,S) FILENAME 
3 FORMAT (41%, A12) 


WRITE (LU,10) PARI 
10 FORMAT (1X, 14) 


20 FORMAT (1X, 14, 2X, 14, 2X. 14, 2X, 14, 2X, 14. 2X. 14. 2X, 14, 2X, 
114, 2X. 14, 2X. 14, 2X. 14, 2X. 14, 2X. 14, 2X, 14, 2X, 14, 2X, 14} 


WRITE (LU,21) ‘PHASE II FRIENDLY SCORES’ 
21 FORMAT (7. 35X, A24, /} 


WRITE (LU,22) (FRSCORE(CJ), J=1, JUMAX) 
22 FORMAT (7X, 14, 2X, 14, 2X. 14, 2X. 14, 2X, 14, 2k, 14, 2X, 
1124, 2X, 14, 2X. 14, 2X, 14, 2X, 14, 2X, 14, 2x, 14, 2X. 14, 2x, 14) 


WRITE (LU. 23) “PHASE II ENEMY SCORES ‘ 
23 FORMAT (/,37X, A21,/) 


WRITE (LU,24) (CENSCORE( J), Jel. JMAX) 
24 FORMAT (7X, 14,2X, 14, 2X, 14, 2X, 14, 2X, 14, 2X. 14, 2X, 
114, 2X, 14, 2X. 14, 2X, 14, 2X. 14, 2X, 14, 2X, 14, 2X, 14, 2X, 14) 


WRITE (LU,2S) ‘PHASE II SCORES’ 
2S FORMAT (/, 40X, A135, /) 


WRITE (LU,3O> (SCORE(J). Jel. JMAX) 

SO FORMAT (7X, 14. 2X, 14. 2X, 14. 2X, 14, 2X, 14, 2X, 14, 2X, 
114, 2X. 14, 2X, 14, 2X, 14. 2X. 14, 2X. 14, 2X, 14, 2X, 14, 2X, 14) 
CLOSE (CUNIT=LU) 


RETURN 
END 
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+## PURPOSE +242 
THIS SUBROUTINE ACCEPTS A “YES" OR “NOQ"“ ANSWER FROM 
THE KEYBOARD. 


SUBROUTINE READ_ANS (ANSWER) 
CHARACTER#1 ANSWER 


ACCEPT 10, ANSWER 
FORMAT (A1} 


DO WHILE (ANSWER. NE. “‘Y’. AND. ANSWER. NE. ‘N‘} 
TYPE *, ‘INVALID RESPONSE....TRY AGAIN. ‘ 
TYPE #, ‘TYPE CHARACTER ( Y OR N }’% 
ACCEPT 10, ANSWER 

END DO 


END 


###% PURPOSE #*+ 
THIS SUBROUTINE CLEARS THE SCREEN. 


SUBROUTINE CLR_SCRN 
INTEGER I 


DG ata, 3G 
TYPE #,/’ °” 

END DO 

RETURN 

END 


APPENDIX I 
POST-EXPERIMENT CUESTIONNALRE 


Your candid responses to the following guestions will 
aid us in evaluating the usefulness of enhanced tactical 


symbology. 


1. Did you have any difficulty learning the enhanced symbol 
set? 


Yes Q No 22 Conment: 


- Symkols were very simple and easy to understand 
- Iogical use of information 
- Reliance on distinctive gecmetric symbols aided search 


~ The acronym "PAWPEC" was very helpful 


2. Did Phase I adequately orient you to the tactical situ- 


ation and familiarize you with the tasks required in Phases 
Pe ead wie | 
Yes 22 No QO Comment: 


- No comments received 


3. Were all the gquestions you were asked during the exrperi- 
ment realistic? 
Yes 22 No 2 Comment: 


- Concerned with the attack force ratio where friendly 
force attacked defending fcerces of near egual strength 
- Phase III Attack - Desired option to discontinue attack 


without force advantage 
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ae Was too nuch information presented? 
Yes Q No 22 


Db. Was not enough information presented? 
Yes 2 No 20 


Ce Did you have trouble reading or understanding any of 
the displaved information? 
Yes 10 No 72 


d. Would you prefer to select the information you need 
rather than have it displayed all at once? 
Yes 5 No 17 


e. Would you rather tailcr the information you want 
Simultaneously displayed? 
Yes 6 No 16 


£. Comments: 


- Situation graphic control measures overlayed informa- 
tion in a few cases 

- Video disc map resolution rade map background distorted 
in certain areas 

- Allows commander to see big picture, not just two or 
three areas 

- Display all information to prevent commander from 
losing track of available information 

- Have the ability to hide information in order to focus 


on the nap 
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5- Regarding the enemy unit enhanced symbology, 


a. Was too much information presented? 


Yes OQ No 22 


b. Was not enough information presented? 
Yes 2 No 20 


c. Did you have trouble reading or understanding any of 
the displayed information? 
Yes 5 No 17 


d. Would you prefer to select the information you need 
rather than have it displayed all at once? 
Yes 3 No 19 


e. Would you rather tailcr the information you want 
Simultaneously displayed? 
Yes 4 No 18 


£. Comments: 


- Provide ability to focus cn specific area of battle- 
field and eliminate distracting information 
- Add enemy unit strengths tc symbology 


- Display as much enemy information as possible 


6. Did the enhanced tactical situation displays appear 
overly cluttered making it difficult for you to understand 
and/for extract any information? 


Yes 4 No 17 £=Comments: 


No: 
- Greater amount of information displayed with as much 
obscureness of screen as conventional symbols which 
displayed no information 


- Much easier to extract and understand information 
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Yes: 


Ue 


Only sometimes, first impression seemed to be cluttered 


Resolution of video disc map was not always good 


lease assess the relative advantages and disadvantages 


of the enhanced versus conventicnal symbology in aiding your 


understanding of the tactical situations presented. 


Advantages: 


Status of unit's combat effectiveness at commander's 
finger tips 

Ccmmander can remain current on friendly/fenemy status 
changes 

All information available about a unit is displayed at 
once 

Items of information displayed in one place 

Information could be easily extracted and understood 
Commander can assess situation and make decisions 
faster 

Crucial information stands out 


Presents accurate picture cf situation 


Disadvantages: 


Ability to keep information current 


- Fossibility of clutter 


8. 


Do you have any suggestions for improving our enhanced 


symbology? 


Move symbols to top of viewing area, out of zone of 
action 

Display "PAWPEC" letters, above/below bars 

Use bold letters to portray equipment status 

Suppress items until required on display 


Decrease the symkol size slightly 


165 


10. 


LIST OF RESERENCES 


U.Ss Arny Faeld Manual «21-305 wtilatanpee Symes) ee 
2— 1,0 Haye a7 Oe =s 5 


U.S. Army Combined Arms Combat Development Activity 
bet TRE ’ Force Level LE GTR Requirements Plan 


FLIRP), revised November TY 


Commanding General, Marine Corps pe vet opmen: 
Education. Command Letter D103/RIC: 11g 3 
Redefinition cf the Tactical Combat Operations (2 
System, Appendix E, 2 December T982Z. 


U.S. Army Combined Arms Combat Development Center 
CACDA), Commander's Critical Information Requirements 
survey, 1984. 


U.S. Army Research Institute Technical Report 403, A 

Framework for the Develcpment of Improved Tactical 

Oe By Donald S. Ciccone, Michael G. Samet and 
ames B. Channen, Chapters 2 and 4, August 1979. 


Anacapa Sciences, Inc. DAAK80-81-C-0089, Ap 
of Coding Methods 

Computer-Generated 
AVIaAtOES, sbym@iarvin € 
March 1982. 


U.S. Army Research Institute Technical Report [ozs 
Selecting and Representing Information Structures for 
Battlefield Decision Systems, oy Albert N- Badre, 
Chapter 2, June T9793. 


GTE Sylvania RALDC=TR-G0-— 1C) Veleuee 
P 


New . Techniques for _ Presentation of 
Operations/Iintelligence Information, a Pak Yan Chan, 
Linda M. Swanson and Donald [. Whisnant, pp. 81-194, 


February 1980. 


Uso. pony Research Institute Technical Report 582, 
Maehi tah syn bo logy: . A User-Community wun as by Betty 
WM. Landee and Cynthia S. Clark, September T 81. 

U.S. Army Research Institute Technical Paper 324, 
Investigation of the Strength of Association Between 
Graphic Symbology and Milatary Information, by Philip 
Bersh, FrankIin LIL. Wosé and Richard § &. aisano, 


September 1978. 


166 


ee 


Ze 


13. 


14. 


224 


16< 


ae 


ites 


Usk 


Zr 


Perceptronics, MInc. OPre=11903-81=8, Development of 
ABOU EUS Se eenG Saw eles for Aiding” Tactical 
DecislOnmiak ING, Doweceiemsiae yd, AUSUSt 1987. 


PelcoCUnoutes, = Neammer nna 10573 3-10,5) Development of 
Lege TIVE | CEQ ben ee oR Aeeitne, ekererus 
Decision Making, October T9383. 

U.5. Army Research Institute WF-80-AE-00, Development 
of Design Guidelines and Criteria for User/Operator 
Transactions with Battlefield Automated SSS EETS ¢ oy 
Rorfert WN. Parrish, Jesse LL. Gates, Sara J. Munger, 
Peter R. Grimma and Linda T. Silica, Pp. 2.2-10, 
February 1982. 


U.S. Army pera School, | Command ices oe an 
Department Seat i unctions Division, Operations 


U.S. Acmy Infantry Schcol, Combined Arms Tactics 
2 tree ane Mechanized Team Defense (CD14), January 


RSAN Pact 


Wiener, Friedrich The Armie ech ARSAN Pact 
oat UJeberreuter 


S e 
Nations, pp. 59- and 721-150, Carl 
Publishers, 1981. 


a 


Headguarters, ist Brigade, 4th #Aechanized Infantr 
Division, Standing Operating Procedures, Tactical 
Operations, Appendix BD, Q January TI82Z. 


De ee oely Cron vanud! shoo ne wotatt Organization and 
Operations, pp. 5-4 - 5-7, May 1984. 


U.S. Army Research Institute Technical Report 497 
User-Elicited Tactical Information Requirements with 
Implications for SSO eb and. SEaRETE Portrayal 
Standards, By Betty M. Landee, Michael G. Samet and 
Leon H. Gellman, pp. 91-117, April 1980. 


ANOVA package developed DY PEOLessor Fs. ks Richards 
Department of Operations hkesearch ee Sonn); Naval 

ema * School, Monterey, SeEroriia (unpub 
ished). 


167 


BIBLIOGEAPHY 


GTE Sylvania RADC-Th-S0-—107 (oles Investigati of New 
Techniques for Presentation of Opetations/ Intelligence 
THEOrmation, Dy Pak Yan Chan, Linda M2 Swanson and a = 
Whisnant, February 1980. 


Perceptronics, Inc., An ao -3t 
Symbol-Design Features, b 
and Betty Mo. Landee, April 1 


Ferceptronics, “Gs, 
S mbQlO9¥ for Aiding Tactical leécision 
amet, October TY83. 

U.S. Army Research Institute tical Symbolo Catalo b 
ee ct Johnston, Patrick P aAndeser ey RE si BS-7 May 


Mli-3 
OW 
PIO 


arch Institute lecrmreat neon 
speed and . Accuracy _ of Iwo 
Peter W. Hemingway and Albert 


Se 


Re it 
of 
Dy ee 


168 


nals 


145 


Use 


14. 


INITIAL DISTRIEUTION LIST 


Defense Technical Information Center 
Cameron Station ._. 
Alexandria, Virginia 22314 


eR Code 0142 

Naval en Dae eer Ch 
Monterey, California 93943 

SS ae 

een Cc) CULEICUulum Office, Code 39 
Naval Postgraduate School 

Monterey, California 93943 


Prof. M. G. Sovereign, Code 74 
Naval Postgraduate. chool 
Monterey, Califcrnia 93943 


Mmors Fs. Re Richards, Code 55kh 
Naval Postgraduate School 
Monterey, Califcrnia 93943 


Dr. Aw Me. Zied, Code 74 
Naval Postgraduate Schoo 
Monterey, California 939 


Capt Jeffrey W. Miller 

C3 Division, Development Center 
MCDEC. oa. 

Cianct1co, Virginia e234 


Se AED) meseniciee N. Hawrylak 
2535 Lima Avenue 
Toledo, Ohio 43613 


Combined Arms Ccmbat Develcpments Activity 
C3I Directorate 
Fort Leavenworth, Kansas €6027 


1 
43 


Chief, C3 Division 
Development Center 

MC DEC. ~ 
Quantico, Virginia 22134 


Chief, Intelligence Divisicn 
Tevelopment Center 

MCDEC. kt 

Cuanereen Virginia 22134 


Chief, Doctrine Division 
MCDEC. Mee... 

Clatereco, Virginia 22134 
Ccmmandant of the Marine Ccrps 


Headguarters, U. S. Marine cbrps (Code CCA) 
Washington, D. C. 20380 


Ccmmanding Officer 


No. 


Marine Corps Tactical Systems Bere Retrvity 


Camp Pendleton, California 9205 


169 


Copies 


25 


16. 


Ade 


18. 


19. 


20. 


BN 


COL James Ba Johnson 
He, 620 ASN pi 
Fort Bragg, North Carolina 28307 


COL Louis V. Hi ses At 
HO, US TRADOC RE 
FOLrt Monroe, vicgimen 23654 


Marine Corps Jee coaaas 
JEtP—7 TCS A 

Attn: Maj Anliot te, C3A-1F 

Fort Monmouth, New Jersy * 07703-5512 


Ccmmander CAC 
Attn: ATZL-CAC 
Fort Leavenworth, Kansas €6027 


Dr... .Ongscoce 
CCCS-ADEA ; 
Fort Lewis, Washington 98433-5000 


U. S. Readiness Command 

Attn; . kee -—EP 

MacDill Air Force Base, Flcrida 33608 
CPT K. W. Hunzeker 


6500 Greyswood_ Road 
Bethesda, Maryland 20834 


MAJ G. M. Bourne 
Comkat Developments 


TDS 
Fort Sill, Oklahoma 73501 
CPT(P) Egon F. naa lak 

( ba x 246 


Heh Ss MD oie 

APO New York 

Directorate of Combat Developments 
C3. Berane seen: ey M. Vane) 
Fort Bliss, Texas 79916 


170 





























OO Bot aee 







ee SA ANA Od ee, f a 
Bs Fos he be ame Beare De tas Pid 





vn | Rat eat oe a EE Lf | oS ae 
A ‘ Ys 4 fet Pees * Le oe | =| 
: y ** ad ioe | ‘ , P 












































































































































































































































































































































































































































































































Part ae 
Hil i ae ° 
ae at fig ray A ARS po 4 iy “a if. ) he arn 6 ae Pt oan 
tres hin Ow A ligt RLY Sse tv 1§ dae eG 
ra teat a (ata ry ee $f ca dhe Ter ay, if: we) Tes ee ys pier oot fo ‘AY Ty ‘ ‘ ut Ay 456 ' ‘ 
repens Se Oras Per al rede fone ‘ tN aii 4. eta é, ea aos Moe “ebb i Fir hal de ‘ Fe pte Wy eh $ tee ; 
pit af: 4 sb vj " r _= ry ee tard * 4 ce * t 
ive ye seeaiue baa yet aes i a re she ih ay “or “ign fa ded ete iis « { rete a x af in : — : AY Mk As $344 4 bef a ' 4 ' 
ba heal wn id aK» Ws LAP Bs 1% tid 1 yee Bot © 4 At . ee a's ‘ s 1 
Pt P8 Kell oY - Ava by whiny , U PCE 9 Pye) fee ph un b tf ch *. ' , U ‘ 1 ‘ F 
at hill da heb eee OE rT Fae an Pie ant vp Mie vata RE ere ara ah 1eSH356 rSrieiaed gaturt f. Fi 
; Gard ate wy Rhek Masog’ ok: oa aS bss Relate, 9 9 Mat # new cara ey ap hy. 4 ‘ 
by Ler ncceneg ti Ae: . raise $2 Desi ai bans MOTE PRCT i a aia Fiesta ck ee ein eal as ik cnet te = ¢ et , 
Hepa sas aes Ta a ry hee Me ppb ts oir - ‘oeheee f. wt } a 4 Hse fos etal Cacia s | i Tay 4 4 se 9 ; + i ; F) ) 
eyity ts) 4 eR ete ABs LE Min, Hu Katia WR Mheidig 18 ih shee, | ta os. donee’ nef pM e ay j m . “ be e rn : i 
bgt ify Nn “ , * 4 i) @ \s. 5 vb is A j : ive . a de = f ‘ 
Crete S Sey ar rae Sra (Oa eet onde wari Ate wld eed Eyhatethe Cat y Ol0gy 10F se ec | :; fi ngs he 
bah \ ores 2 : dat - q ae me ‘ CaN (|| Te rT ei ‘ aE ‘ i k 
i rotor teas ifn nt Sete Ch sed i Be Si a een Hi Aun 1H A || | (I t II \\|\| | POS ee Sa uae sor 
4) ke Yeu Maes er ee "| va p ‘ ) 
ee cty Rae hala THLE EE HAP Se PALTRY Bai on ae OC CERT || eth git Me et lt WN ae 
eu 7. 8 oe: Bik Ee erent ree Mi seet nae aa 2h O4 sbtetes bs MAb en # rack rain fs ate F ma bine { | | tt ! ' f, Ae " ihe 
Peter f ante Foy i Goa righ cance en eats ‘ae it | | + ih ee is é fi a : 4 4 . 
, fe [J ree 1A Hy May | t hs A ' in 
ore nape a asi diianbh x ty Ce Wi yeh Ms : | | 2 est es ee ir 
| vaehener y wu na Ps fn re ananyee ade Fe | EAL ay eR A ae oa j : 
hnen: antcae Fs oth AZ FHA ge Ti ie Navy it, ry tft te ae ty ACHMED 6 § if deg <4 a & ° are ‘ . 
Tee eee y 8 bade bak S46) ell oft 1 Hy rr inte Wig Sib ES hot ath ik of (eet Me 4 Na i: fos p fs - ‘ ' : : 
Fi Mak OMS MT, paint erties @ Pomsanag sereh if ee heb, Phe roe V Ae es 1 ieee fr Hi + 1 ¥; Meaty “fis ce 2 3m ‘ at ark P 
ay Ma Remntied oatee pape let Nerd ae Gn, CHEE © Wee hts ies Peter Ce ae tah she haan qné DUDLE reg Se OS, a oer? ‘ 1 me ' 
ont skeet ae es peacit py ieee vest 8h He abet ny eens Ig wd rite Js Y KNOX LIBRARY phen 8k Gee give 4 heeds 
cre ie ich, Hae wh BH afic g ve H a ahi’ i Ore Siw 3 Mid Wits Coty ae wes ‘ : eerie Cee oe F 
hes beh oP, abel CA >| ati th Asti & MOT UG Wide eh di ak * ¢ rain a ve: ary ; : Ce a res Ff ' t 
if Rane ’ “heh eibiicet Pima Aree ait ira giat tif: t: faa ft ei ie nate dh iy He Ree Pt e's v eee tte a 1! » : oa) A tes ' 7 , 1 
: # th ES Ais i te Bh CAE Gh aint ath ads 2 of ous Roe Aw Ok Be | ts a4as het a bated hd + : Can : "4 "'s \ i 
oh ths wh ab Beds 148% frit iv. fi ts hid, eb hieee. ' 1 eri Awa ' ' , : 
set Pasa gre wale tale ta ttn as tan Tap. SMe teen Pt i net ie Chie ie oP, ae 1 bee Hide LOY ers ho babe ihe PRIOR aN via! a RE Tce. ° D F ph lsh Lh Gay t i‘ Hie aigmerral eo. 8 t re 4 
Jen via Ss beh seiveebar eth pee eae re ee phe anre ele arn esheets aged Were fent bce AMT erhe eer Le UG biapG CAG Ade ee at eH Mb Meh ea Ok godine O14 eer iS TT ho. te hee vile a 
neh vame seen ty Hohe kel PY * Slavin fz es A Giaceoe DO le Poe hee re cad Ah ay ‘4 ¢'. abd am i oY fas i, Py ng a ea a ae REM ide yale 2 Otek A eh eg se meeiay = ath 
i of a we rena Mie aie we fr ce Aaeera teat Sct sberes, Hs ta we Wiehe Bhs ira eke ne Be ay Abeong bop PA bade hy Keck SA aa ot i ashe VARA a4 Bd dW) eaaiente:- Cm Vf ar ark, ie pa f fe ef! 
Ae f : OA PPR Eg, Mf Aan “ot 6 halt : igh ty Jeeta 6 ee a ods Bod 18 Oop SG Aes wee 6 § . AM oemet ew arias rig ‘ 
ah Pine, feb. Pets rd Ob ; chit t a or Neb beh 8 tt “E § bt Caaf ; 4 
&s ay ate he opti heb bak taye arate pe? ‘hee a Md ee aD ie Rag cent te Ke fa SU MET TC 8 aY RY i Sara De Sry Ceara Ish ae ‘ rattan t | Ae 
shade ANG iF “M ohibi6 COL OK Lg a v4 oats" wy v aped + # ae ote sat yak Rom wie sé Sb 4 nt ws & qa $ tM FT Ate hosts cna’ Re tse a b J? = 
Teka yes Pt he ee : Ye 4 f fe ‘bu ee at ‘eh x: Reba hy 93 1 eA A at ae Pon tte ee ot ‘8 od, ove ae Ay et'h2 wah ce a | 5 ee i uF aM ‘ 
i gdp Pd rer Py Oi rire: wie a ay ‘ Pk Sit 40's, WG 8 a Pha f Phare ' : 
et Sreee oy oad Fe 18 ae? abad pede isla ih eestins ate te sey: ie; FNS a ‘h et, . one rf ind. o8 de Tae Ng « F oe, ow h-§ a ee erie nd} ts as ‘ ‘. af, La ra ‘t aa F ; 
be nbs Mah +: prety s 4 esd Bau 8 £9 By Ah ¢ ’ oe ! 
nage ope as nus petite at ea at he yer. f iene tng ‘ned geph ste Pegs selres 5 { “Slee x oe fae «f. att, & Bani on af! ate 3H i + ; as 
bean % Ss et tepheed ant Ae ey Anat C4t Fe > s cw enthGar niet at eta : ; ‘ “ ve ‘ 
Waa (ens tAieid bed eh FL ata ak oat as jot ph Nie a bates ote a diate Ale ade os 2 # 38 Pt AS whe FA ried “od Aelia “ph ake ec A Pe ere 4 
AF aM ee Prd i  aaFD ip 7 He Bana ih g buh €ye: OEE y ee iat 2 Dothan hi mehh pid be Ory, FARE 56 8 rie i ? a é - te gene ; j 
ik Fest ae oh ss < yh a” of as t.ho. ee st Med ay , sak pee teeteS, f ‘2s; biel Ph Fe fbn A bt ohne ad Fi ae Se ee aha es * ela -§ (fe pre eeee ("3 is Fi a at 
Wnutaier > wie i ahot Bu ©, a bab eb hesht & digithid fe SP ad arte Fate fuk atop dying’ ater PN AD. bind 4 fs au ‘ ’ ‘ Ae fteatn, ' : 
Perak Teas Mish's herna ay med A fA. paisa Fo A be eas ibs Week encaned gt-b ase 4 & fae, 4 ake ‘ ‘ Fae i ; ! ' ‘ 
ob hy pee f Paws i é ; : ria ge ; ae 
Ass: Ylang os Fete, ver fey CA het helen a! Pew teat ot ps: ai ee “ Bob eiutetele ptete o® bee alle ee ek gt Le ‘ 
igs siete £36 thats ; we a © js i 1 : Mot arn alt ¢.t ae he : f 
se Oe fis ous set is “4! Pe Ry Dd eh , cheat rratedia sets oh sith a yPK LF wf velcn 3 { rip ¢ tog ees sory a ' se 
. ‘ tite! ob ol r ¢ hs , ' 
ibe ee ia eS C { COL fren aut His Fhe per nae Tobe. | Peet F 83 o ‘Wr jig hehacus , ry 1 ba F k ‘ 
Bey Soevt ae 3 foe) aes rei ees bie a ie eabeeeset oy Pa ian ah rth i 3 £ a¢ Ae bg r dy hE. : neu beae B : A : Af ets F at , } F 
ps te ya of cifeh Ss dio: \ 4 od + dre- 07 ¢ hem See Ot: 4 ta ihoe q “sya d F , i. » : ‘ Ce 1 ve a ‘3 i 
pd dbl 6 wt N, Chek Ae A 8 W tye eprdae it A J Ge Pei d.etvit pbs tne P wasn rey : , * ‘ 
8 oT dog vat Mach LTS whale se ee - crs, ieee i Aaepe hase see A P re gh sue se te oe Fede on aed aCe! toe Siied’.*, . YN beh or cat: s " ty : ’ ‘ 
BPtng Le aN A ty ‘wea ideas NOME Ue es Ae 4d Eee Pa aie aie n oe ages 1 6h aty é : 4 t ‘ ¢ ribs ; t ie 
fi 5. Pd ahs RIM E se tof t fy write 4 oF 4 ‘ . ' “4 ; 1 4 
a vinhe Pa ps Whar hes 4 re ale wae eH lew Kor 1th She. e OM Baus i ¢, er . P eee reas : 5, 44 F ‘ | 
fick fo) st a oe Be feign Pas pl nee etn i et yes f “* - ‘As er in $4 ° ” vote we rite! faa 4 ated a x 4 Abe ‘ Hy «% is Pam wtf ' a f “e a a ' | hs A Sed 1 
an S>9"4* Beit: “a Py the PONS er Ma ace a af 1h ae Bote of Ai A Roe pent kb tif 5 f Ae Poe yy whit CG “ & ian ' 4 €.! ’ e af 
4 ae Ch as pipe RE RAT 4 ene’ fey a otf Or irr as RS a 2 tt og 8 eae : i Ps nee ' $ ‘ ' - ! ‘ ba 
be 35 aes ieee ee . Migetews bees Sy Fifi neice thos ¢ ea fs iat Mi eC ty ag £i''4 Ae ef $t ‘ On ae a nt e ‘ a3 . Am, | P 14 sat aur ‘ i 
cae ¥ Ae PRI ae, ea i ON ww Fe Hy pt fag yd ey $f i REE, J Be: ay Nee ae pi be, Fg A 4 am wae ; ' ine t t 
ai Dt aes ae ies ” ery een : s r Sans bt ih WP. t t , bas ‘ ‘4 eo . ’ P 
heats eck Sala Soe f of he oP Seinen A “ re ; Lae UH pa i! MBA's oF We ehepeg tee ee C vie ve " ; M AP ae ‘ ’ P ae ' ol dit ‘ "i ; 
oan ‘a EFAS eek htada fry Cie ee a ine Ye Ree tweak, Shh rhe hy oO Retdip ae, pee st4 : : tr § 4 ‘ : ¢ 4 4 of +. 4 ¢ 3 43 
eh ones. oy y helt sie Lp Yard FERS a te Saas “p opt js fi ; ar tue waite oy it WF Oh Paar ores fogs \) ge wee ho ar 3° & em y : sri tie d 
ee of edd - r wy we, : wre ¢s ” a ; his 4 4 4 fog 48 ot) s e P S32 ' ' 5 
f oi Pitted PE vied Fis so) ba Se fF Se A Hoe Meith’, eur ge 0 4:0. % Fea ee ole oi Ube i bh CEUP te f MK Wig ARR i op ya we ah i Py) Ney eke Bi ut ’ 4 tts ‘ ie ; 
boy Motil rs f Ri hikes rs biahe 8 pian oh a Neat ere ee fa re Cherie Yt dons Healy kM de be As 4 Mees UG beth af hi ue eee ate ates al eg MeO, pute "7 oe 1 nel 
Seana ih oT Bd pe 2B tks ‘ GR tole EP a ir bar's PPPOE Cad da, bib ag) ¢ 2 shel fy wep eis i f bet! : a 
tae Ave is ide wid 6 Re, J ‘ iy Ue Ow Aida. Ps etn cient & CPS jotted 2 ! eee cdtats aie 3 ‘ { : 4 Priel a 
aw fai ay onets oN arab fe 3 ‘ ‘ yr wn tee ae Mien iene ¥ {nee aes? fy 5% ‘ 4 if it hee re é Athi ‘ 4 ae t ira ' PUA ‘ 1 AP - ; i va , 
ee) pier an " on . 4 ‘ . ry a4 € 4 Ae P i ’ 
: aM SL bid ol eae, eed) Badass: of df Mae nf ate fe bei ou teed tote Ms t ft ran ih Py | LAA eke z Tae an eer ran : 
ti est . heehee ee Py ntst Bir s ‘ rt wipe tf ou ‘aa ea i yee ve penrers ’ F for i, -$ Hee A ; ; ne Be ait" aA a - , 
gh, Pte gs! oe Cantey wage 5 ‘i Sats Be ithe tari et ot af j f at : ve rate stan | ay Hh. fF ; 
¥ zs ‘ee " uM Foie ‘ BEES, 4 tt er eee cate cy ay i 4 A A iy on Ay nH! ° rae au iy be a ‘ he OR a ov ¢ 1 aT i 
led 6. 3 ' s lea i aela t . . ¢ "4 1 4 if A " “ar ed) 4 ' - 
Ps Od elai'ek an, We a pire fi M U baale bes th ¢ , a i ice'n *j io ome! ’ { ‘ 4 at ip ; am au i’ 1 
, 4p te Woe) il eie we Ua Pe po hs Se 1AP$e g's etd A ‘ Pa ; ' 6 
fu h Wega ti PTR wart ret Pigs Ras Sakis eke hee i ae TF Piles" cue fl t a é : we’: 
55 trae ao ae LE ch orig ihe wees peer it fet he Par Yee. ionlaget o ite 6" a! Gen ce met ; cele ree te 
nee 4" pl) % Lat a i St 79 ON i ’ on . . 7 a9 ‘ t? i 1 : F 1: 
Peeks Bagh ES MeL 4D OL eae aR a te ' 4% Shae ot og wie tae fa Fe $ f : .¢ 
AE the Nery west Wye RA hPa esl it ae OP Te Dal ree gee beh ES F es ‘ : ' : ' ef os 
oy ev s wie wee ; fx Rw dd thes 4 AY” ety ep £ Far Ry “3 a2 pw : ' ene F 4 t a 4 ah ‘ - 
iY Wied ys AAS te we the g™f ANAS oR GE a3 fistee tA PA ee Pe a SD ' - er) | Oe aes re ‘ bs ee sp 
RBA D ES eer Mare tt Set bigheed os a ee See F i. t 2 ale Fee eat ‘ he Sa ‘ ’ { zt Caan i “=F “f 
rt , m 7 oi Aer d Tab r Cet Ping: ‘ : a y a erat uy ’ A, ' 
hel ote phat Shien s 2 Pe ei af? fi BW atl tots “4 eh .g eee me OF cuales, | -& , 7 2 Lr at aL ; 
ae nie 'y Fae 9 af M4'g ¢ ' at A Peed af a SOF x eee ine oS ts 4 af | ' ais a ' ¢ : t io ea 
} = Site : 7 A) F at La . ‘ iy ' - au a = 
bs at Pr foe gift} 3 Neto” oe ao ¥ ae: ae Por UP eae toy oY gaan ' bg , a a 
4d Nee A Me 5 76 5, 9° e\e Fie ra APY a ery | ees "? e Ju eh ' : ie ' : ¢ ‘ F : pea gs ’ 
ay SPU ELA Ba rE ar ’ woe 4 fis ' &. a ; gis ; F 
a hi > 7 - e* J at¢ { ‘ e fee ' P ‘ , 
As SS a Fw ( a wa? Ay sf i i a £ ¢ 2's ms A } Se fa Ale | t ; ‘, t. La) § a L ; 
sre? Pa + if if * ’ 7 + | 7) "i f tee , . ’ {, [| ‘ : F 
hgh eg ean gee 4 Ae A * ‘ t ’ ‘ F ig ete 1 ; 
ete tee ig a OS ae aoe 6 Bisel ¢ oe $i P Rf 4 t is 4 ep abit ore : ; 
Wika bi aiy, West © af ; é Pgag ty j ; eat Ne} ar ‘ , ' e a rT] r 
‘ oP gig’ pe ae iss F ine 1 , aioe : : ri x 5 ; A F F 
recat “i ake BE 4 Ss fr rf HY x 4,% t ru a ; t jut f j ax Ars 
+ Vash is ¢ ea . Le aa oe phate oy 4 < as ate, P e a t 5 ‘ 
i ar i St at ho i é i ewe? 4 ; 4 i + a te v 
cay E.fy suaitn ay a ae ' ‘ . 
” “2 t ' ’ ‘ 
a ef , . , oe 
a iW & pe , B; okd gf, ¢ Peisl f t " a % 
iH eee By BRET: FS r Sf F y if ' ‘ 4 e¢ 1 
“5 3 : : q ' 1? F ue 7 > 
? . M {,t bi i 4 ‘ f oe f 1 : 
i Py F. | A ot , ' r ‘ 1 . 4 
+7 gt 4 1 ; ng ! Pa} te ‘ Pra i ae ‘ ' a 
Ny ; { s ao i £ ’ ‘ ' ¢ ¢ ’ as e 4 
é iA, er fie er a i . n re p 1 
4 Sey etd toh 3 P oe é oo eel oe 
ates er, We a A ? ‘ - ; rep ge = 
~ RAG f 4 ¢ ; PY ’ ui ‘ ene ; 4 , 
-« a wy - fited pt a4 4 i p 4 Re , i i" 
hat te a ae t i Cru es i 
a A P ee u i r 
x r _ Ae eee 3 Y of x. Ge ye Ni ag ar : , eat 
p ee 2a Pil i ate ” A : wf t BE - 4 We ' t - ; e 
fa. A Lor" 4 aa , e cit =a a i ; 
F 4 «23 , o6 vr Lib aed Py ‘ $ * f 
34 “ PL ay “ > 4 4s eX - os , Tent 6 ee ; 
f peta " Na bee a ea au , te ok 
ate TIO ee Seis bag ee aie tad Sal mis f es Meee -— 
‘ 4 ‘ Ete iti. Re ear a EN «tage he Oe ad 
* * ¥ Lt oe é t a ' | ; ‘ 
pe he ae a e . =e , 
s Pu ri ie Gh z 3 3 : 
"uta ks) ’ aay noe ’ nf i 3 ‘ 7 ‘ am 
AP A Ron S " bite , . 2 . raat 
Aan AWS ia Kady ae ; es. rire 
* tat ~~ te he oa : ' 
nnd Sa rae Bye oy 8 2 nob VF ’ gatetars’ ptt 
oe at Pe ‘ . +f a i Si ryt ol t ? : 
Siero Dae side oe 2y EA $: Ne Ais a r \ on io ? 
tem! PON Fe Py Ye a Up fin ve 8 f we ' : 
sgh siete mee aeras ins . Fe ‘ mn { 
cri laes Saat ATs Rae Be Pe anne te 
hw 9.6 wrote banente RAO Pe Swe raiae$ he : Ae | " . 3) 
<p> ‘ ~ Rend. e's ' 4 - 
sonatas FASE fh! Fe 6 ae a. 
: Jd AL ie y ss LF 
pale 
i 4h ‘ : 
teat! ts 
ih 2 a 4 ¢ Li 4) 4 § 1 
Wore i HO Beh dey jrcy! ran < ' t : ary ie ; 
Mechs EIR Ae * ah ' Pk Siren) K 7 Ofna 1 a, ae ec 
Fa Vane aA eteumtatam erie rhe ie, AK) es rts aly sa reer We ib : en ee 
Sayin N naa ya LS f ees oa ‘i 
. . 1 he ; ie en “ ¢ ay 3 
y. e rier’, Stent gt . oN ¥, “ Wt Be og inches : ‘ L + ; Py rie Ag ; 
Me Shaye aa Dera Sey INS Se \ aS SN mates diabetic Me ek ‘ dale 
b Sewer Fig. ey. )ors = . Ldaee tell oh ta is aathy LAY ¥ mae t " ve 4 ’ 
Nee Yh jena) Rei igh Pe Aye? sey chs 1 Warde os Weta fovire © 4 +: : f ae 
0) Aa rae yon; Na) ui isin : Sh vie Aetna VA fine tree aie : " ‘tw g ts TH; ; 743 ~ 0s , ! 
ay pA Sr, a Q aN ih tte ‘ eM Me A Bo teri mm EA eb ey” t rare go tN : bak wy ‘ 
wes oe. can soy 4 Aes ta) re) ere USE Yo she G25 ma FG pt yate p rere wy . } <* e bal sgn fy if, oI a oa : ‘ 
Sarat h ye , e P Fi ’ f ‘ { : 
Noli iaetes ane Hag. Sa Date zeae - Sap Sh as 54 fc ies a pate ‘ ‘ ¥en ms, tat bs s 64 ss t mere, i ." ms ‘ ee mi aa 
" af Ye a ‘ . 4 Pert 1, I A wv 3 . ae ‘ 
enh ot ig fare Wey Sa a a Nesta, etre Sy ay wel lh, Fab din od re ua shel A Aa, ee K PL bh dt aX CPt A he tte br be s 
. vac mac py Ndee 4G Sin ey htt : A Bey ey wv PTT Ah hy “SUPA ee aR iF tt mt sa 
; oe maw ne ox Setar aT, pa stare rai tleme Pata a MUR 2 teh iM te Res Ox ae ie e: & ‘ tof P at, e 
A rata Oi sat OF LIME b ee BA” Gren, ber 2” M4 ‘ < 4. ¢ f ra 5 e4 M4 
Sean! 3 hoch oy es ara ideo NG a 4 ne ts hes : y 
a + ides re a 1; " ‘ ‘ 3 
mpi, ra Ny * chance wan yy i Deak he Cul ny wie if a ¢ ' 
poke yaar Ramey i) } eY r F py etrer ea ay P a i } 
‘ a seat wegen era hainen fe 4 fs OY BRL id = 
fn et ep, Va Maly A 5 ‘ . ‘ \,# ee i i | ! ‘ YY 
See fant Min, A Ae ae aye ay, ay nil je te hrig¥. wah ey y ta a Thy eet Sa. v1 7 ; 1 &t tt 
EROUAG) ORC ae #) sRette ire pl * at bee NaN et heby | ey ity hy 7 vf yt aye 7 BY, f 5 ; tts : 
Ae: 4 es t Ada ars te .s Ph h 5 cae Figs t 
my Sis wate: w, iv i hy y rota nae Aine ia Seryatyihy ovat Vani , ge OTE Be, te Ki i , 44 a j 
ira Weld 4 ab Hm dey ne te ) m ra ¢ 4 "¢ P : 
Mate SF at «k saeeeately! MF hi a arate, Weve ah aut ay ‘ ty tl pat 
Ae AU rD Nghe Al olan yas rere wee Fat a8 hosts 1 beat ‘ i 
wha va bee ry at & o* 4 aa. 
sty ¥ fr. Ura 4 * pl 0 4 . 
pa as." is acts pri ne Y at ahr. 5 wate wheetae’ wo ’ . ’ v, « J 
bi ¥ : 4 ms 9 7; . Swe 
re aNe, Soa peeve my Wresrateh VetPe nb eg be Afi Ae AS | | ae mts At ’ ed Ha ane ‘ t we r 
ene) Re tCack beset eras ae ot ekg dit ew cab vn ‘ero siabieet “ets! By Ati * ' bias & 
We Mehra tees ekg wey a Deby ‘ 
win ae “tas etl whbiyry. hal ie A a ested WAL tas ‘ : +s 
ip e's maha by ted ie te ee POE a toda ae Oe Ble F , 4 
we rien, : ‘ hwy iv Wl a : é ‘ a 
alee? se NEE ACLS AON a LE MS oe eR : ey 
vetarg ies ih Bi th a “8 wien tk P| bt wo Where ay Riche Che e ‘ « f 
wu fe ay ea peat ie La Powrns iss Saas Bt vty 4 eter re ‘ +. it 
Yo; San * u y 4a e Fs 5 + 
ee arena 0 ait : Nid 4 ke en Ce a v Rs : 448 & 4 1 
ny "Ota ‘ Ny pede) 8G nash w ney Conte fia TINEA yee N sheden 4 wee " 
rea ema osoent soetery sien ranted "Caryl 9 eae he Ao ele LL ie titer i 
re : Brhw he dene oth rey 2 wk gee HAC rep tgp. thier vl a LNO'e bpp Mo At ity ‘ 14 i ‘ 
Py ty 4 ee Oe thee + Ie rt en erate ry aaah sinceaenyeta ee Sr eR Wh Mt fib le 1SL i 4 t F 
rir Domed ke What tate: cee Shetek Beer gh MOLY, cetuttityt nn Rd CR SOO PUNE fan XM ' very f 
ea 7 S th U i ag at! ta be, U8 g "44 ’ f : ‘ 
tay Siren amen lk aR ta oe aa has ery ys a he Matete ns tetas’, Wire & a A Pry re ees oh 6 see's flss 
OY No PRONE ures i x ut mae Hire tee | A cal ACE Ot Ee Dae Vs 18 ht eh D ty ‘ 
“4 bloat} SN ey "VSOINIG © Bre) re Wp et Ay Vm? wer ry Uw bot Bley, A ee 2 hl amy bw we rk L *% ds a ot t % 
fe eg ay AL JG h Sha ‘era are ¥ by By a Ate fa A 4 BP Grey han el, © WIG, Gay? TE KY Y wee i Td ros v8 
ty m1 > ty 7 “a te) A © Wm PNG j L ' eh w on Ww Wwe rw > a cai y * ' 
ee See AE Furth i "erg hay Pope wry tus ye we nenyin. Gon WRG ow gro hee ls 
WEG Treats ee he Vee ries rare ae eet en, Ve ¥ rif ' 
Mg Be CH A 2 ew y yA Ie it PA hte je 
c + » OR, eee oe . ‘ ene ae > * very ) i 
ate) ¥ C1 HRT ae 1% O88 She oe P Yenc i { 
? we ; chee ‘ fi od Ua * yt +" mS j 4. 4 { i 
.¥ We hoe’ ORE ol attre ‘u : ‘ed eee y 
tm & wre’. ah te si Tita s 4 we, , ° Au. 1G 
. : ‘ ¥ : “ay ' ‘ eae r 
: Cha Sahat LANA HRA au ar rte. «sae yd ah ne 
i : UR i Mt OW Gy Abeta Ot Te bt a} ‘“ ev ae PCR Eek 6 ia v4 OU hee a 
eraik & + dtd ins 104 ty Re f PLA TP Ce aa 
i Ke C tate & eG "aie Or ean he Wn weet 9h Ho CAR kere 1080 hee 4 wre rhe ata RN 8.9 tet ; ' oP i rh tf a 3 i 
Ps is ay a AA YT WHhe Yep © ER vShrinore CBU USE Pie teeny on eh Gtr mea t 
‘ \ hid fev i osu ay Ow. Y? ‘ “yF “we ee hs mF © Ut a ee aft; ei 4 ‘ vast 2 ' 
Ae ie aa wah ) .. id he oe eT 
tees, fe msi) ty ote: Wirt 7a Tat 
Ny n° rE TG er ey 
j at i | 
cas he A x, ¥ ’ Tay 
-¥ Meso op se wn nro om roa . 
erg a , } 
ee crete ye eae nba mheerze Awe ot 
E : i 4 ' 
gat ate The ert v9 Pe rye ar Pi. ine ap iid abe vrs . sera ies ¢ fs < atei 2 t ict we LA +o proche ‘, 
a he "Aloie fh ot BR oar ol we: zeit ‘ fy on AN ‘a tevidln sa oe bk Milita pein es le a Ataf, , kA 4 al © Gate way ‘ -“ t th 
ee Shy et ait ty Da: ~ ake ney iiiiys ve &: ae Gees: v o > Pear ai. * ER “tH bot; rat ; ¢ iy ® whi rks tU 0) Fircp & uw “a ' e ‘ 
ee sl i 5 Obi oF we ome aan ty Crim &. ie ALA «on " - a m2 hae kp ‘ , ‘ ‘ 
“ sta arts 4 ‘e: : BA i AB Ss di Na Rh OO UK te ea. 3 . , 
cenit rae i ae "1%, vi aad ue RROD hs A Bernd te Vhs ne had Nd OO a ot ae mgt he sb. fb 
ere oa arog nn ose me eae on :. ge 4 4 ¢ ft ae : kay 
Rs hh tee Mee Ma ie Ye ‘ j t 
r hie mee i OF fy ¢.4: ' te : 
§ Pads oh AE Ake RE Ad 7 ‘9 ie, ty , 
rere> Wee den nay Patan re ‘a: ty j if iL gat o’t it . 
oe th ‘ eRe hehe v8 } Gh. 2 ei 
Q Pe hy ar Ln ae * . ‘ v 
Maat Saaep lh Paha Tey mrt rgen Aim 1 8! y fi P 4, vi : e 4 ', ry P i . 
Pete eat 638 CA SSO Bs OC RDO) oti en FiWeh op wart oi 4 Mae 
; . : UN Ry at Ue wes Lae 3 a bu oe 
tata asates ah a hd 1g 8 ayer tes Se ¢: We ar ie Ri Viet fmt TNT a # doy ' ‘ 
uy 1 t * r. ‘ ba ' r é 
ee an HOSS Mee ee fy 
ware: “Waco igich pete ase q ROP Bhp aes j YES ire » £ 7, ‘ Is 
Rake) any mf y gUivotersy 6 , xo CET, NR Cee OR 
- me ba ‘pe h 429, ) - 4 ere! eS 810. etna 1k i 28 3 " 2" t wa Bs } é 4 i 
Of Poeteat, ra % ryt At Ral atts habe Wak a Le.) BPaK ; eats Oy }" in i t eben /, i 
t Hes a I 99 ERK sie hte’ 4 & ik 3 : 7 fh sti'l ‘ : : 
4 ¢ 1 
_ PRON ed Bed aD eh ee, . 
het wd eth: 
Jk | : t 
(>a | j ¥ sal 
b q 


